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K@Ee 4001

QUANTITATIVE v 8T
COMMAND

SHIFT REGIITER

] WORD 3

MAGNETK | -

CORE

WORD 2

CORE

WORD 1

CORE

s |

woroo |

18 COMMAND B81TS STORED IN MAGNETIC CORE MEMORY.
4 BITS STORED N VOLATILE MEMORY.

MAGNETIC MEMORY READ INTO STORAGE REGISTERS AND REWRIT-

TEN AT EACH POWER ON.

MAGNETIC CORE FULLY REWRITTEN AFTER EACH COMMAND WORD.

a1r |WORD O WORD | WORD 2 WORD 3
SHIF T REGISTER {CORE_MEMORY) (CORE_MEMORY) CORE MEMORY

0 |ADDRESS O ADDRESS 0O ADDRESS | ADDRESS |

| [ADDRESS 0 ADDRESS | ADDRESS O ADDRESS |

2 |NOT AVAILABLE LF AC GAIN MSB AC OFFSETMSB  [CAL VALVE DISABLE
3 |NOT AVAILABLE LF AC GAIN AC OFFSET LSB SELECT FIL 2

4 | VALVE DISABLE LF AC GAIN LSB DC OFFSET MSB HV MSB

5 | HEATER DISABLE DC GAIN MSB DC OFFSET LSB HV LSB

6 |FILAMENT OFF DC GAIN HF AC GAIN MSB DISCRIMINATOR MSB
7 |COMMUTATOR STOP |DC GAIN LSB HF AC GAIN LSB DISCRIMINATOR LSB

e A COMMAND ENVELOPE RESETS THE SEQUENCE INITIATION LATCH , ENABLING
A SUBSEQUENT SEQUENCE INIT COMMAND TO RESET THE PROGRAM COUNTER
TO ZERO POSITION.

e WORDS MAY BE ENTERED IN ANY SEQUENCE , ANY NUMBER OF TIMES.

e THE ENTIRE WORD MUST BE ENTERED, i.e. INDIVIDUAL BITS OF A WORD
MAY NOT BE CONFIGURED.

wvore: REV £/17/82 REVERSED ORDER OF woRrps (€. b(+ 2 NA WOO, WAS &/t 2 NA WO 3 TM/wé

SEE ALSO: B-E4TIT (COMMAND SYSTEM CONCEPT)
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COMMAND MEMORY WIRING DIAGRAM

(WR) ﬁ

——y

{RD)
i ROREF
Y
2 3 2 ¥ sex
1 / v 1 / 1 160
— - —— —_— A - AN +—a_ +
2 3 2 3 = =
1od
« _n K QK
WINDING #1: 4 TURNS, §#i38
#2,83 4 TURNS, BIFILAR, #4p
APR 16 1984
(RO} —u=—z—
(WR) ] —~ ENGINEER W, PINKUS 3/22/80 DRAFTSMAN KS/BT 4/ 4/79 .
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PYRO SPACECRAF T q

1ON
PUMP

SYSTEMA SYSTEMB

CENTER SECTION

EL2 (205)

OUT HARNESS

(PG.2.10) 20p

ELECTRODE
HARNESS

(PG 2 8)

""MAIN HARNESS

COAX CONN,
IN-LINE

5/26/83 REV6 - ADD 22 PIN ELECTROOE PLUGS B PYRO 29 J M.

ENGINEER J MAURER/ t P ELERC DRAFTER MFG 8/12/80
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MS
PN
ED

WD LD B WA

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

37

37p

SIGNAL
*3-21-81
+PWR
-PWR
PWR ON
PWR OFF
CMNDENV
CMNDCLK
CMNDDAT
SHLDGND 1
MNRFRM1
MNRFRM2
32768HZ1
32768Hz2
SEQINIT
DATAENV]
DATAENV 2
DATAOUT
SHLDGND 2
GSE RY MON
+PW
~PW
PYRO PW A
PYRO GND A
PYRO PW B
PYRO GND B
PUMP ON
PUMP OFF
ON MON
DATACLK]
DATACLK?2
CASE GND
SIG GND
PUMP MON
GSEENABL1-
GSE DATA
GSE ANAMUX
GSEENABL2-
+GSE PWR

20-Mar-81
COLOR LINK TO
*
22RED S/Cl: A
22BRN S/Cl: W
PUR s/Ccl: C
W/BLK S/Cl: D
GRN s/Cl: E
WHT s/Cl: F
GRY S$/Cl: H
22BLK S/Cl: J
GRN S/Cl: K
PUR S/Cl: L
BLU S/Cl: M
WHT S/Cl: N
W/BLK S/Cl: P
BLU S/Cl: R
PUR S/Cl: S
WHT S/Cl: T
24BLK §/Cl: U
PUR S/C2: J
22RED S/Cl: B
22BRN S/Cl: X
24RED S/Cl: Y
24BRN S/Cl: a
24RED S/Cl: 2z
24BRN S/Cl: b
W/BLK S/Cl: ¢
PUR s/Cl: d
WHT S/Cl: e
GRN S/Cl: £
WHT S/Cl: h
24BLK S/C2: P
24BLK S/C2: A
WHT 5/C2: B
PUR S§/C2: D
PUR s/Cc2: F
GRN S/C2: H
PUR §/C2: E
22RED §/C2: R

s/ci 29 s 20-Mar-81
PN SIGNAL COLOR LINK TO
ED *3-21-81 *

A +PWR 22RED MS : 1
B +PW 22RED MS  :19
C PWR ON PUR Ms : 3
D PWR OFF W/BLK MS : 4
E CMNDENV GRN MS : S
F CMNDCLK WHT M5 : 6
H CMNDDAT GRY MS : 7
J SHLDGND 1 22BLK MS : B
K MNRFRM1 GRN MS : 9
L MNRFRM2 PUR MS :10
M 32768Hz1 BLU MS :11
N 32768HZ2 WHT MS :12
P SEQINIT W/BLK MS :13
R DATAENV1 BLU MS :14
S DATAENV2 PUR MS :15
T DATAOUT WHT MS :16
U SHLDGND 2 24BLK MS :17
V * NOT USED

W -PWR 22BRN MS

X -PW 22BRN MS

Y PYRO PW A 24RED MS

Z PYRO PW B 24RED MS

a PYRO GND A 24BRN MS

b PYRO GND B 24BRN MS

¢ PUMP ON W/BLK MS

d PUMP OFF PUR  MS

e ON MON WHT  MS

f DATACLK1 GRN  MS

h DATACLK2 WHT MS

S/C2 14 5

PN
ED

TVZI-XLCTITMMmOO®>

SIGNAL
*3-21-81
SIG GND
PUMP MON
*
GSEENABL1-
GSEENABL2-
GSE DATA
GSE ANAMUX

GSE RY MON
*

*
*
*
CASE GND
+GSE PWR

20-Mar-81
COLOR LINK TO
*

24BLK MS :31
WHT MS 32

PUR MS  :33
PUR MS :36
PUR MS  :34
GRN MS  :35
PUR MS  :18

24BLK MS :30
22RED MS  :37
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: ]

B JILOR

2-Jun-62

: LINK TO
R .
Ao~y I2RED PWR1: A
ERERN I2RED PWR1l: B
BN “/BLK PWRI1:VV
DI «/BLK PWRI:UW
Do IUR LGC4: M
e “/BLK LGC4: N
I T2y LGC4: P
R 1 I4BLK S/Cl:LG
o o2 LGC4: S
U 7 LGC4: T
LA TUR LGC4: U
P 4T LGC4: V
g +/BLK LGC4: R
= L1 ER ] LGCl: M
€ Dz FCR LGCl: N
T D2 ILu LGCi: S
T st IuB $/C1l:1G
Voo
¥ o-iax PWRL: F
Lo-:y Z2BRN PWRI1: H
Y PT:. PY 4 ZLRED IN  :WW
Z PTII PW 3 2.RED IN :22Z
2 PI:1 GNZ A Z.MBRN IN :YY
o PT:1 ¢NI B 2.BRN IN :XX
¢ PU I3 */BLK PWR2:LL
¢ PIit OFf IR PWR2:MM
€ 0% =2y w3 PWR2:FF
§ DiT. Lk CEN LGCl: P
h Drlso1Ez WET LGCl: R
. R
LG S:_Z:wp @ I.BLK $/Cl: J
LG S:11%ND I 2ZBLK S/CL: U
. R
« LE=IND 17g S/C2: .
. *
s/c2 le P 22-Jun-82
PR SIINAL COLOR LINK TO
ED *¢-:._g2
A LGIIyD SC  22BLK LGC4:K#
B PUM: woX 1 WET PWR2:HH
C %
D PCR LGC4: W
E PCR LGC3: b
F GrY LGCl: T
H ciN LGC3: e
J PUR PUR1: XX
K
L %
M %
R %
| 2.BLK §/C2:LG
R 463z : 2.RED PWRl: §
LG CA:: gxp 24BLK S/C2: P
. R
. LG=I3D LTG s/cl: .
* &

PWK 1 44 S
PN SIGNAL
ED *6-22-82

A +PWR

PNAYMECCHOMIVZICRLIMIMNO O™

A

+PW

PUMP VOLTS
+28 HEAT A
+28 HEAT B
~PWR

~PW

28 GHD A
28 GND B
+18 PW1 1IL
+18 PW2 1L
+18 CORE
18 GND1 1IL
18 GND2 IL
+GSE PWR
+36 PW RF
+29 PW BI
+29 PW ER
29 GND BI
29 GND ER
36 GND RF
+5 PA

+5 LGC1

+5 LGC4

+5 ER

+5V RF
+5v BI

-5 LGC1

*

-5 ER

-5 RF

5 GND PA
+15R LGCI
+15R LGC4
+15R Bl
+15R RF
+]15R PA
+15R ER
*+]15R SPAR
PWR ON

PWR OFF
RY MON
TMP PWR

PW MON

[] PLUG
*ADD PUMP
*11-25-81

22-Jun-82
COLOR LINK TO

22RED S/Cl:
22RED S/Cl:
GRN LGC3:
22RED 1IN H
22RED IN :
22BRN :
22BRN :
22BRN IN ;L
22BRN IN H
240RG
240RG 1N H
ORG

24 BRN
24BRN
24RED
24RED RF H
24RED
24RED FIL :
24BRN BIAS:
24BRN FIL :
24BRN RF :
ORG PA H
ORG LGC1:
ORG LGC4:
ORG FIL s
ORG RF H
ORG BIAS:
YEL LGC1:

[

~

o

N
TrMIZOUOMZECHNOC I RPOOIMIC XE RS>

YEL FIL =
YEL
24BRN PA H
ORG LGC1l:
ORG
ORG H
ORG RF :
ORG PA @
ORG FIL :

=
2]
izl
~
MEE>ZWN

W/BLK S/Cl:

c
W/BLK S/Cl: D
PUR s/C2: J
GRY LGC4: h
WHT LGC3: B
VOLTS

PWR 2 34 S

22-Jun-82

RF 44 s 22-Jun-82
PN SICNAL  COLOR LINK TO PN SICNAL  COLOR LINK TO
ED #%]1-25-81 ED *11-25-81
A +15R RF ORC  PWRI:RR A +10L LGCl ORG  1ccl: €
B +10L RF ORG  PWR2: D B +10L LGC4 ORG  LcC4: C
C 5 GND RF  BLK  PWR2: L ¢ +10L 1L ORG  IN : J
D 0SC THMP W/BLK LGC3: N D +10L RF ORG  RF : B
E 0SC AGC WHT LGC3: W E +10R LGC1 ORG LGCl: B
F ANA GND RF BLK  PWR2: T F +10R ER ORG  FIL : K .
H +36 PW RF 24RED PWR1: T H +10B LGCL ORG  LGCl: D
J . J +10B LGC4 ORG  LGC4: E
K -10K RF YEL  PWR2: X K S1G GND BI BLK  BIAS: B
L ~15R RF YEIL PWR2:CC L 5 GND RF BLK RF : ¢
M 36 GND RF 24BRN PWRI1: Y M SI1G GND PA BLK A
N -5 RF YEL PWR1 : KK N SIGGND] IL BLK A
P P SIGGND2 IL BLK B
R *VDCADJ TP * R SI1G GHND ER BLK C
S +5V RF ORG PWR1:DD S ANAGND LGC BLK b
T *VACADJ TP N T ANA GND RF BLK F
U LSO BLU  LGC2: A U GND LGC1 BLK F -
vV LSl PUR  LGC2: B V GND LGC4  BLK F
W LS2 GRY LGC2: C W ~]10R BI YEL c
X LS3 W/BLK LGC2: D X -10R RF YEL K
Y LS4 BLU LGC2: E Y -10R LGC1 YEL L 1
z LSS PUR  LGC2: F z -15R LGC1 YEL I's |
AA LS6 GRY LGC2: H AA -15R LGC4 YEL L :
BB LS7 W/BLK LGC2: J BB -15R BI YEL D
CC LS8 BLU LGC2: K CC -15R RF YEL L
DD LS9 PUR LGC2: L DD ~15R PA YEL D
EE LS10 GRY LGC2: M EE ~15R ER YEL v
FF LS11 GRN LGC2: N FF ON MON WHT e
HH DCSTR BLU  LGC2: P HH PUMP MON | WHT B
JJ HIFREQ BLU LGC2: U JJ PUMP MON 2 W/BLK D
KK ZERO PUR LGC2: W KK PUMP I PUR M
LL TOTAL GRY LGC2: X LL PUMP ON W/BLK ¢
MM DESENS W/BLK LGC2: Y MM PUMP OFF PUR S/Cl: d
NN MTAQOQOQO GRN LGC2: a NN +29 MON W/BLK LGC3: ¢
PP INTRST GRY LGC2: b - 0 PLUG !
RR RFWEN GRN  LGC2: d "
SS RFDAT GRN  LGC2: V
TT BKSCLK RF GRY LGC2: f
uu x -
N #
XX *
YY +130 RED  BIAS:KK AUG 81883
2z -130 YEL  BIAS:JJ 1=—=,—
ENGINEER v. MAURER 1-30-79 DRAFTSMAN PWP 2-2-79
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3.

i

1”7r0e

LGC1 29 S

PN
ED

THOANOTE NHRXESCSHONRTZICORGELIMODOHOD >

SIGNAL
*3-9-81
+15R LGC1
+10R LGClH
+10L LGCH
+10B LGCI
+5 LGC!
GND LGCI
-5 LGC1
ANAGND LGC
-15R LGCI
~-10R LGC1
DATAENVH
DATAENV2
DATACLK1
DATACLK2
DATAOUT
GSE DATA
LDOA
LDlA
LDZA
LD3A
LD4A
LD5A
PYROPLSA]
PYROPLSBI
PYROPLSA2
PYROPLSB2
PBUSENA
PBUSENB
FIL2FLG

22~-Jun-82
COLOR LINK TO
ORG PWRI1:MM
ORG PWR2: E
ORG PWR2: A
ORG PWR2: H
ORG PWR1:AA
BLK PWR2Z2: U
YEL PWRI1:FF
BLK PWR2: S
YEL PWR2: Z
YEL PWR2: Y
BLU R
PUR S
GRN f
WHT h
BLU T
GRY F
GRN M
BLU N
PUR P
GRY R
W/BLK IN :+ §
GRN IN : T
BLU IN U
PUR IN : v
GRY IN HEl )
W/BLK IN X
GRN IN Y
BLU IN i Z
PUR FIL : f

LGC2 29 s

PN

m
©

TR OAATUNKXESCHUUDDZICRUGIMEOND >

SIGNAL
*6-10-83
LSO
Ls1
Ls2
Ls3
LS4
Ls5
LsS6
Ls7
Ls8
LS9
LS10
LS11
DCSTR
T2 CNT
T3 CNT
BS LENS V
HIFREQ
RFDAT
ZERO
TOTAL
DESENS

IFBCTR
MTA0000
INTRST
ISWEN
RFWEN
HKSCLK ILT
HKSCLK RF
T=29

U2-Jun-83
COLOR LINK TO

BLU
PUR
GRY
W/BLK
BLU
PUR
GRY
W/BLK
BLU
PUR
GRY
GRN
BLU
GRN
GRY
W/BLK
BLU
GRN
PUR
GRY
W/BLK
BLU
GRN
GRY
W/BLK
GRN
BLU
GRY
W/BLK

RF
RF
RF
RF
RF =
RF
RF
RF
RF
RF
RF

LGC3 29 s 22-Jun-82 LGC4 29 s 15-Mar-83

PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO

ED *11-25-81 ED *|1-8-82 *

A SOURCE THP GRY ELCT: P " A +15R LGC4 ORs PWR1:NN

B PW MON WHT PWR1:ZZ B +18 CORE ORS PWRILl: N

C MULTANA WHT PA : F C +10L LGC4 OR35S PWR2: B

D PUMP MON 2 W/BLK PWR2:JJ D *

E REP MON WHT FIL : a E +10B LGC4 ORS PWR2: J

F ACC MON PUR FIL : d F

R EMIS 1 MON WHT FIL : R . *ADDED 4-1 -E|

J EMIS 2 MON W/BLK FIL : U H# GKD LGC4 BLX PWR2: vV

K FIL 1 MON GRN FIL : h J +5 LGC4 ORC PWR1:BB

L FIL 2 MON WHT  FIL : e K# LGCGND SC  223LK S/C2: A

M HV MON BLU BIAS: R L -15R LGC&4 YEL PWRZ:AA

N 0SC TMP W/BLK RF : D M CMNDENV PL1 S/Cl: E

P CELL 1 TMP GRY IN :PP N CMNDCLK W/3LK S/Cl: F

R CELL 2 TMP W/BLK IN :RR P CMNDDAT G ¥ S/CL: H

S LEAK 1 TMP GRY IN :SS R SEQINIT W/3ILK S/Cl: P

T LEAK 2 TMP W/BLK IN :TT S MNRFRM1 GRYN S/Cl: K

U PLUM | TMP GRY IN  :UU T MNRFRM2 PL3 S/Cl: L

V PLUM 2 TMP GRY IN VvV U 32768HZ1 PL2 S/Cl: H

W 0SC AGC WHT RF : E vV 32768Hz2 WHT s/Ccil: N

X T2 BLAS MN BLU BIAS: S W GSEENABL1- PC32 s/c2: p

Y PUMP VOLTS GRN PWR1: C X VALVEN- GRY IN :BB

Z SENSOR TMP GRY ELCT: R Y *CALEN- GRY

a SHELL PRS GRN FIL : L 2 HTREN- BLZ IN :DD

b GSEENABL2- PUR $/C2: E a FMTRST FIL W/3LK FIL : J

c +29 MON W/BLK PWR2:NN b FMTRST ILT GEY IN :FF

d SDATOUT B WHT IN :KK ¢ FILSOFF GR? FIL : E

e GSE ANAMUX GRN $/C2: H d SEL FIL 2 Pl: FIL : B

f INLETWD BLU IN  :AA e *

h -HV CNT PUR BIAS: K £ o

. *CHANGE Y TO h TMP PWR Gr7 PWR1:YY

. *PUMP VOLT # *TIE H&K O HeiNs

. *11-25-81

AUG 31983

ENGINEER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | HARNESS PG 2of - w\\w\\ﬂ
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KAE 191133 478 1900

IN
PN
ED

NN EdaH W YZICR MmO O® >

44 s
SIGNAL
*11-8-82
SIGGND] IL
SIGGND2 IL
18 GND] IL
18 GND2 IL
+18 PWI IL
+6 HEATER
+18 PW2 IL
+10L IL
+28 HEAT A
+28 HEAT B
LDOA
LDIA
LD2A
LD3A
LD4A
LDSA
PYROPLSAL
PYROPLSB1}
PYROPLSA2
PYROPLSB2
PBUSENA
PBUSENB
INLETWD
VALVEN-
*CALEN-
HTREN-
ovP Bl
FMTRST ILT
ISWEN

HKSCLK ILT
SDATCUT B
28 GND A
28 GND B

*

CELL 1 TMP
CELL 2 TMP
LEAK 1 THP
LEAKR 2 TMP
PLUM 1 TMP
PLUM 2 TMP
PYRO PW A
PYRO GND B
PYRO GND A
PYRO PW B

15-Mar-83
COLOR LINK TO
*
BLK PWR2: N
BLK PWR2: P
24BRN PWRI: P
24BRN PWRI1: R
240RG PWRI: L
spare
240RG PWRI1: M
ORG PWR2: C
22RED PWRI1: D
22RED PWRI: E
GRN LGCi: O
BLU LGCl: Vv
PUR LGCl: W
GRY LGCl: X
W/BLK LGC1: Y
GRN LGCl: z
BLU LGC1l: a
PUR LGCl: b
GRY LGC1l: ¢
W/BLK LGC1l: d
GRN LGCl: e
BLU LGC1l: f
BLD LGC3: f
GRN LGC4: X
GRY
BLU LGC4: Z
PUR FIL : ¢
GRN LGC&4: b
W/BLK LGC2: ¢
BLU LGC2: e
WHT LGC3: d
22BRN PWRI1: J
22BRN PWRI1: K
GRY LGC3: P
W/BLK LGC3: R
GRY LGC3: S
W/BLK LGC3: T
GRY LGC3: U
GRY LGC3: V
24RED S/Cl: Y
24BRN 5/Cl: b
24BRN S/Cl: a
24RED §/Cl: 2

St ool L L as w B ekt ® corol T
P PN SIGNAL COLOR LINK TO PN SIGNAL C
ED *1-25-84 ADD F ED 43-9-81 ED *1-25-84 ADD F
A +15R BI ~ ORG  PWRl:PP A GUN GND  24BLK ELCT: A A SIG GND PA BLK  PWR2: M
B SIG GND BI BLK  PWR2: K B SEL FIL 2 PUR  LGC4: d B +15R PA  ORG  PWR1:SS
€ -10R BI YEL  PWR2: W C SIG GND ER BLK  PWR2: R c*
D -15R BI YEL  PWR2:BB D ER1 +REF  BLU  BIAS: M D -15R PA YEL  PWR2:DD
E 29 GND BI 24BRN PWRl: W E EILSOPE CBY  1CC4. o E *
F +29 PW BI 24RED PWR1l: U F +158 ER ORG PWR1:TT F MULTANA WHT LGC3: C
H T2 CNT GRN  LGC2: R H ER2 +REF ORG  BIAS: N H +5 PA ORG  PWRl: Z
J T3 CNT GRY  LGC2: S J FHTRST FIL W/BLK LGC4: a J 5 GND PA  24BRN PWRI:LL
K -V CNT  PUR  LGC3: h K +10R ER  ORG  PWR2: F K D14 W/BLK BIAS: U
L +5v BI ORG  PWR1:EE L SHELL PRS GRN LGC3: a L DEF PUR  BIAS: Y
M ERl +REF  BLU  FIL : D M PUMP I PUR  PWR2:KK M
N ER2 +REF  ORG FIL : H ¥ +5 ER ORG  PWR1:CC N IG GRN  BIASILL
P IFBCTR BLU  LGC2: 2z P FIL 1 BIAS BLU  BIAS:BB P E LENS GRN  BIAS:FF
R HV MON BLU  LGC3: M R EMIS 1 MON WHT  LGC3: B R MASK YEL  BIAS:NN
S T2 BIAS MN BLU LGC3: X S -5 ER YEL  PWR1:J3J ..
T T3 BIAS MN GRN S ORC  BIAS:DD
U D14 W/BLK PA : K “ M“wwNNu“wz W/BLK LGC3: J 1-25-84 CHANGED NAME OF WINDOW
V ERl GRN  ELCT: B v -158 ER YEL  PWR2:EE TO IG.
W EA2 BLU  ELCT: € W I ACC GRY ELCT: M
X 1FB GRY  ELCT: J X REP YEL  ELCT: L X1 PA OUT COAX
Y DEF PUR  PA : L Y 29 GND ER 24BRN PWRl: X X2 PA SHLD  COAX
2 IFA BLU  ELCT: K z T=29 W/BLK LGC2: h + *SIDE PLUG
AA FS1 GRN  ELCT: E a REP MON WAT  LGC3: E -
BB FIL 1 BIAS BLU  FIL : P b +29 PW ER 24RED PWRl: V
CC FS2 PUR  ELCT: P ¢ ovP Bl PUR IN :EE ELCT 14 s 25-Jan-84
DD FIL 2 BIAS ORG FIL = T d ACC MON PUR LGC3: F PN SIGNAL COLOR LINK TO
EE FCl1 (FILl) W/RED ELCT: D e FIL 2 MON WHT LGC3: L ED *1-25-84 ADD F
FF E LENS GRN  PA : P f FIL2FLG PUR  LGCl: h A GUN GND 24BLK FIL : A
HH * b FIL 1 MON GRN LGC3: K B EAlL GRN  BIAS: V
JJ ~130 YEL RF :2Z C EA2 BLU BIAS: W
KK +130 RED  RF :YY D FCl (FIL1) W/RED BIAS:EE
LL IG GRN PR : N E FSl GRN  BIAS:AA
MM FC2 (FIL2) W/ORG ELCT: H F FS2 PUR BIAS:CC
NN MASK YEL PA : R H FC? (FIL2) W/ORG BIAS:MM
‘ J IFB GRY BIAS: X
6-2-~83 ADD FCl AND FC2 WIRES K IFA BLU BIAS: 2
CHANGED NAME OF DELTA IFB TO L REP YEL FIL : X
IFBCTR. M I ACC GRY FIL : W
N BS LENS V W/BLK LGC2: T
1-25-84 CHANGED NAME OF WINDOW P SOURCE TMP GRY  LGC3: A
TO IG. CHANGED NAME OF IFA TO R SENSOR TMP GRY q TRON
IFB AND REVERSE. _‘H i mﬁ
6-2-83 ADD FC1 AND FCZ# m_~muuz
1-25-84 CHANGE NAME OF IFA
AND IFB WIRES.
ENGINEER DRAFTSMAN L“Munﬂ
SPACE PHYSICS RESEARCH LABORATORY | HARNESS Pe- 3 OF3 [S7m7as
COLLEGE OF ENGINEERING GNMS | 6/22/82 | o~9
UNIVERSITY OF MICHIGAN 3/6/
ANN ARBOR, MICHIGAN B-E6318A CONTROLLED paTE
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FIL PCBD 25-Jan-84 g2 205 25—Tan-84 ELl 205 25-Jan-84 . L4 p

PN  SIGNAL COLOR LINK TO PN SIGNAL  COLOR LINK TO 25-Jan-84
ED +1-25-84 Ph e1recas OR MINKTO gD +1-25-84 Py . 5Ny, coloR LK TO
X1 FIL 1 +A 22RED EL1 : R A * A" A GUN GND 24BLK EL1 :LG
X1 FIL 1 B 22RED EL1l : X B+ B * B EAl GRN ELL : T
X2 FIL 1 -A  22BLK EL2 : N « c -+ ¢ EA2 BLU EL2 : U
X2 FIL 1 =B 22BLK EL2 : P p 1Fp BLU ELCT: J D noz PUR  BIAS:X1 D FC1(FIL1) W/BLU EL2 : E
X3 FIL 2 +4A  220RG EL1 : J g pC1(FIL1) W/BLU ELCT: D E HEAT+ N.C. E FS1 GRN  EL2 . K
X3 FIL 2 4B 22BLK EL1 : § F « F F FS2 PUR  ELl : K
X4 FIL 2 -A  220RG EL2 : V. p = G * H FC2(FIL 2) WHT EL1 : U
X4 FIL 2 =B 22BLK EL2 : W g * H* J IFB BLU EL2 :

X Fs1 GRN  ELCT: E J FIL 2 +A  220RG FIL :X3  IFA ity 2:r

L REP YEL  ELCT: L K FS2 PUR ELCT: F L REP vE ELL : L

M I ACC GRY  ELOT: M L IFA GRY ELCT: K T oace : L EL2 : L

N FIL 1 A  22BLK FIL :X2 m BS LENS V W/BLK ELCT: N N BS LENS V :wwrx mwm u
BIAS PCBD 25-Jan-84 P FIL 1 -B  22BLK FIL :X2 P+ p*
PN oSTGNAL  COLOR LINK TO o3 R FIL 1 +A  22RED FIL :X1 1-25-84 REVERSE J/K IFA/B

UR ELl : D S * S FIL 2 +B 22BLK FIL :X3 FILE: ELECHR

T HEAT- N.C. T EAl GRN  ELCT: B DISK.CHMS_WIRE COBNECTIONS

0 EA2 sLU  ELCT: C U FC2(FIL 2) WHT ELCT: H - e >

V FIL 2 -A  220RG FIL :X4 « .

WEIL 2 -B  22BLK FIL x4 X FIL 1 +#B  22RED FIL X1

Y * Y

z* z3

a * a s

b * L

c* e

a* 41

* e *
£ . £
h * Lo

o}
[~]

GUN GND 24BLK ELCT: A

1-25-84 ADDED REDUNDANT
FILAMENT WIRES

WORTHO
il

ENGINEER J.MAURER DRAFTSMAN 3/,

SPACE PHYSICS RESEARCH LABORATORY | ELECTRODE HARNESS

COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN GNMS M“M.v\aon
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Kok asal

ENRICHMENT SYSTEM A

VSWI g8
VALVOP |
VALVCL |
GND SYS |

vSw2 a7
VALVOP 2

VALVCL 2

VSW3 B6
VALVOP 3

VALVCL 3

VSwWa 85
VALVOP 4

VALVCL 4

VSWS B4
VALVOP 5
VALVCL S

A vViga+
Viga COM
V108 + CLOSE
VIOB RTN
VSW 18 A
VSW 8 8

O VI &
vii COM

VSwWil

(I
R
HEAT 3
m"w
1

H3 CELLI
33

HEAT 3 RTN

HEAT 2
H2 LEAK |
60
HEAT 2 RTN

LEAK | TMP
® —&

CELL | TP
-t 4z,w\* 5 ceLL1 /707

PLUMI THP @I@Jw

LEAK | TMP

v NOY USED

NoTES:

1) VALVE SWITCHES ARE CONNECTED
TO CHASSIS WHEN CLOSEOD.

2) THERMISTORS ARE CONNECTED TO

CHASSIS FOR RETURN.

3)CLOSED VALUE: OPEN SWITCH= LOGICAL t

ENRICHMENT SYSTEM B

VSW6 B3

VALV OP+6 ®
WALVCL 6 = *(0

sw oo B ED

VSW7 82
VALV OR7
VALVCL 7

vSws 8i
VALVOP+8

VALVCLS

VEWS 68
VALV OP+9
VALVCLS

VI2 ¢, CLOSE
vi2

@ vi2

vSwi2

HEAT 4
PLUM 2 TMP
H4 RTN

He (INLET 2 HIGH) 51

HEAT &
LEAK 2 TMP HS (LEAK 2) 1350

H5 RTN

HEAT 6

CELL 2 TMp H6 (CELL 2)33

H6 RTN

HEAT 8

H8 RTN

H8 (INLET 2 LOW) 88

ENGINEER J. MAURER

DRAFTSMAN

ns

SPACE PHYSICS RESEARCH LABORATORY

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

INLET SYSTEM CONNECTIONS

GNMS

B-E6869 CONTROLLED
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— — . p— . ——— . —

Rots e

OPT OPTIONAL 12-Jul-82 PYRO PYRO PLU 12-Jul-82
PN SIGNAL COLOR LINK TO PN  SIGNAL COLOR LINK TO
ED *5-21-82 ED *5-18-82
A /GNDPYROlA 24BRN PYRO: 2 1 PYRO 1A PW 24RED OPT : H
B /GNDPYRO2B 24BRN PYRO: 8 2 /GNDPYROlA 24BRN OPT : A
C /GNDPYRO3A 24BRN PYRO:1@ , 3 PYRO 1B PW 24RED OPT : F
D /GNDPYRO3B 24BRN PYRO:12 4 /GNDPYRO1B JUMP
E PYRO 3A PW 24RED PYRO: 9 5 PYRO 2A PW 24RED OPT : M
F PYRO 1B PW 24RED PYRO: 3 6 /GNDPYRO2A JUMP
) . Freo H PYRO 1A PW 24RED PYRO: 1 7 PYRO 2B PW 24RED OPT : L
- . 7 AL REL > - ~r J PYRO 3B PW 24RED PYRO:11 8 /GNDPYRO2B 24BRN OPT : B
ourt tatnes K PYRO 4A PW 24RED PYRO:13 9 PYRO 3A PW 24RED OPT : E
. Fe Z 1 Az L PYRO 2B PW 24RED PYRO: 7 16 /GNDPYRO3A 24BRN OPT : C
773 : M PYRO 2A PW 24RED PYRO: 5 11 PYRO 3B PW 24RED OPT : J
N PYRO 4B Pw 24RED PYRO:15 12 /GNDPYRO3B 24BRN OPT : D
_ p o+ 13 PYRO 4A PW 24RED OPT : K
Vel , R V1@ GND  BLK PYRO:20 14 /GNDPYRO4A JUMP
Boa S V1@ COMMON 24B/W PYRO:280 . 15 PYRO 4B PW 24RED OPT : N
KD T V1@A+CLOSE 24R/W PYRO:21 16 /GNDPYRO4B JUMP
oPT pPreo U VIBA +CLSE PNK  PYRO:22 17 *
HERMETIC. V V18B +CLSE PNK  PYRO:23 18 PYRO SHLD LUG
W VI1BB+CLOSE 24R/W PYRO:24 20 V1@ GND BLK  OPT : R
X V11 GND BLK PYRO:25 20 vi@ COMMON 24B/W OPT : S
V V1l COMMON 24B/W PYRO:25 21 V1BA+CLOSE 24R/W OPT : T
Z V11 +CLOSE 24R/W PYRO:26 22 V18A +CLSE PNK OPT : U
a Vil +CLSE PNK PYRO:27 23 V18B +CLSE PNK OPT : V
b V12 GND BLK PYRO:28 24 VIBB+CLOSE 24R/W OPT : W
c Vi2 RTN 24B/W PYRO:28 25 V1l GND BLK OPT : X
‘OPT oG d V12 +CLOSE 24R/W PYRO:29 25 V11 COMMON 24B/W OPT : V
P e V12 +CLSE PNK PYRO:3@ 26 V11 +CLOSE 24R/W OPT : Z
£+ 27 V11 +CLSE PNK OPT : a
) < 28 V12 GND BLK OPT : b
3y Twrs PLog vsel 28 V12 RTN 24B/W OPT : ¢
N ENG ot T 29 V12 +CLOSE 24R/W OPT : 4
. T . . . 30 V12 +CLSE PNK OPT : e
Aumirng PLOMBING - ww .
Tnd ol 7
TEM A SYSTEM V\h\%.m. TH ww “
35
36 *
37 *
. ®
. /TIE ALL  PYRO
. GNDS AT MS PLUG.
ENGINEER MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET PYRO HARNESS
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN 1/13/82
ANN ARBOR, MICHIGAN B-E 6897 DATE
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AAC Y e e e

OUT] CONNECTN 12-Jul-82 ouT2 44 12-Jul-82 SYSA 34PIN 12-Jul-82 SYSB 34PIN 12-Jul-82 OPT OPTIONAL 12-Jul-82
PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO

ED *5-18-82 . ED *5-18-82 * ED *5-18-82 . ED *5-18-82 . ED *5-21-82
A VALV OP+ 1 PNK  SYSA: U A /GNDPYROIA 24BRN OPT : A A * * A * * A /GNDPYRO1lA 24BRN A
B VALvVCL] GRN SYSA: R B /GNDPYRO2B 24BRN OPT : B B VALVCL2 BLU OUTl: D B * . B /GNDPYRO2B 24BRN B
C VALV OP+ 2 PNK SYSA: E C /GNDPYRO3A 24BRN OPT : C Cc * * C * * C /GNDPYRO3A 24BRN C
D VALVCL2 BLU  SYSA: B D /GNDPYRO3B 24BRN OPT : D D VSW2 B7 PUR  0OUT2: Z D * . D /GNDPYRO3B 24BRN D
E VALV OP+ 3 PNK  SYSA: P E PYRO 3A PW 24RED OPT : E E VALV OP+ 2 PNK OUTl: C E * * E PYRO 3A PW 24RED E
F VALVCL3] YEL SYSA: L F PYRO 1B PW 24RED OPT : F F VALVCL4 PUR OUTl: J F * * F PYRO 1B PW 24RED F
H VALV OP+ 4 PNK SYSA: K H PYRO 1A PW 24RED OPT : H H CELL 1 TMP GRY OUT]:LL H HEAT S 220RG OUT2: U H PYRO 1A PW 24RED H
J VALVCL4 PUR  SYSA: F J PYRO 3B PW 24RED OPT : J J VSW4 B5 PUR  0OUT2:3J J o+ * J PYRO 3B PW 24RED J
K VALV OP+ 5 PNK SYSA: Y K PYRO 4A Pw 24RED OPT : K K VALV OP+ 4 PNK OUT1: H K HEAT 8B 220RG OUT2:HH K PYRO 4A PW 24RED K
L VALVCLS WIT SYSA: V L PYRO 2B PW 24RED OPT : L L VALVCL3 YEL OUTl: F L CELL 2 TMP GRY OUT1 : MM L PYRO 2B PW 24RED L
M VALV OP+ 6 PNK  SYSB:HH M PYRO 2A PW 24RED OPT : M M PLUM 1 TMP GRY OUT2:22 M HEAT 4 220RG OUT2:KK M PYRO 2A PW 24RED M
N VALVCL6 YEL  SYSB:NN N PYRO 4B Pw 24RED OPT : N N VSW3 B6 WHT  OUT2:DD N LEAK 2 TMP GRY  OUT2:WW N PYRO 4B PW 24RED .N
P VALV OP+ 7 PNK SYSB: U P o* . P VALV OP+ 3 PNK  OUTl: E P V12 +CLOSE 24R/W OPT : d P * *
R VALVCL7 GRN S5YSB: Z R HEAT 3 RTN 24BLK SYSA:KK R VALVCL1 GRN OuTl: B R PLUM 2 TMP GRY OUT2 :XX R V18 GND 24BLK
S VALV OP+ 8 PNK SYSB: Y S SW GND B 24BLK SYSB:EE S LEAK 1 TMP GRY OUT2:YY S HEAT 6 220RG OUT2: Y S V18 COMMON 24B/wW
T VALVCLS BLU  SYSB:DD T HEAT 6 RTN 24BLK SYSB: W T VSWi B8 BLU  OQUT2: V T VSW12 B3 BLU  OUT!:FF T V1BA+CLOSE 24R/W
U VALV OP+ 9 PNK SYSB:CC U HEAT S 220RG SYSB: H U VALV OP+ 1 PNK OUT1: A U VALV OP+ 7 PNK OUT1: P U VI@A +CLSE PNK OUTl: W
V VALVCL9 YEL  SYSB:JJ V VSwi B8 BLU  SYSA: T V VALVCLS WHT OUTl: L V V12 RTN 24B/W OPT : ¢ V V168 +CLSE PNK OUT1: X
W V1@A +CLSE PNK OPT : U W o* * W HEAT 2 220RG OUT2:AA W HEAT 6 RTN 24BLK OUT2: T W V1@B+CLOSE 24R/W SYSA:HH
X V18B +CLSE PNK OPT : V X VSW7 B2 GRN  SYSB: X X VSWS B4 BLU  OUT2:NN X VSW7 B2 GRN  OUT2: X X V11 GND 24BLK OUT1:DD
Y VI1 +CLSE PNK OPT : a Y HEAT 6 220RG SYSB: § Y VALV OP+ 5 PNK  OUTl: K Y VALV OP+ 8 PNK OUT1: S V V1l COMMON 24B/W #TIE: #
zZ * Z VSW2 B7 PUR  SYSA: D . Z V12A RTN BLK  #TIE: # Z VALVCL? GRN  OUTl: R Z V11 4+CLOSE 24R/W SYSA:MM
AA V12 +4CLSE PNK OPT : e AA HEAT 2 220RG SYSA: W AA HEAT 3 220RG OUT2:EE AA HEAT 5 RTN BLK @T1E: @ a Vi1 +CLSE PNK OUTl: Y
BB * * BB Vsws Bl YEL SYSB:BB BB VSWI®A B7 YEL OUT2:LL BB VSW8 Bl YEL OUT2:BB b V12 GND 24BLK OUT1:EE
CC V18 GND 24BLK OPT : R CC * * CC V1PA+CLOSE 24R/W OPT : T CC VALV OP+ 9 PNK OUTl: U c V12 RTN 24B/W SYSB: V
DD V11 GND 24BLK OPT : X DD VSW3 B6 WHT  SYSA: N DD V10B RTN BLK  #TIE: ¢ DD VALVCLS BLU OUT1: T d V12 +CLOSE 24R/W SYSB: P
EE V12 GND 24BLK OPT : b EE HEAT 3 220RG SYSA:AA EE HEAT 2 RTN BLK @TIE: @ EE SW GND B 24BLK OUT2: S e V12 +CLSE PNK OUT1:AA
FF VSW12 B3 BLU SYSB: T FF VSW9 B8 GRN SYSB:FF FF VSW18B B6 WHT  OUT2:MM FF VSW9 B8 GRN  OQUT2:FF Fa *
HH * * HH HEAT 8 220RG SYSB: K HH V1@B+CLOSE 24R/W OPT : W HH VALV OP+ 6 PNK OUTl: M
JJ SW GND A BLK  SYSA:NN  JJ vswa B5 PUR  SYSA: J JJ V11 RTN BLK $TIE: % JJ VALVCLY YEL  OUTl: V
KK * GND KK HEAT 4 220RG SYSB: M KK HEAT 3 RTN 24BLK OUT2: R KK HEAT 8 RTN BLK @TIE: @
LL CELL 1 TMP GRY SYSA: H LL VSWIOGA B7 YEL SYSA:BB LL VSwll BS GRN  OUT2:RR LL VSWé B3 YEL  OUT2:TT
MM CELL 2 TMP GRY SYSB: L MM VSWI®@B B6 WHT  SYSA:FF MM V11l +CLOSE 24R/W OPT : 2 MM HEAT 4 RTN BLK  @TIE: @
NN * * NN VSWS B4 BLU SYSA: X - NN SWGND A BLK  OQUT1:JJ NN VALVCLé YEL OUTl: N
PP S/C GND 1 BLK @TIE: @
RR VSW11 BS GRN  SYSA:LL
SS S/C GND 2 BLK @TIE: @
TT VSW6 B3 YEL  SYSB:LL eTIE SPLICE  12-Jul-82
UU S/C GND 3 BLK @TIE: @ 4TIE SPLICE 12-Jul-82 PN  SIGNAL COLOR LINK TO
vV * B4 PN  SIGNAL COLOR LINK TO ED *5-18-82 * |
WW LEAK 2 TMP GRY  SYSB: N . ED *5-18-82 * @ HEAT 4 RTN BLK SYSB:MM |
XX PLUM 2 TMP GRY SYSB: R ! # V1OA RTN BLK SYSA: 2 @ HEAT 5 RTN BLK  SYSB:AA
YY LEAK 1 TMP GRY SYSA: § . 4 V1OB RTN BLK SYSA:DD @ HEAT 8 RTN BLK SYSB:KK |
ZZ PLUM 1 TMP GRY SYSA: M # V11 RTN BLK  SYSA:JJ @ HEAT 2 RTN BLK SYSA:EE
$# V19 COMMON 24B/W OPT : § @ S/C GND 1 BLK OUT2:PP '
4 V11 COMMON 24B/W OPT : V @ S/C GND 2 BLK OUT2:SS'
@ S/C GND 3 BLK OUT2:UU
)
ENGINEER J. MAURE R DRAFTSPERSON MFG 11/18/79
SPACE PHYSICS RESEARCH LABORATORY | INLET OUTPUT HARNESS
COLLEGE OF ENGINEERING GNMS
UNIVERSITY OF MICHIGAN
FILE: OUTHR.PIN ANN ARBOR, MICHIGAN B-E 5806 DATE
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MM44-SGD

MM34-22SGD

SOCKETS

MM29-22SGD
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e

VIEWS ARE WIRING

SIDE OF PLUGS

PLUGS
(B2
Noles SO0
- D[] 1,000 6O
S HS |9 | ole| 200 © ©
2 (Wl eS| ® N lo
= 2o 192 | loZ| (0208 Re26
| 502 98 loge| Pg0Y Ro®e
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€00 000|505 6 S0
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K. A%t

SPACECRAFT MS

2 {zo)31 (8 )17 22)24 CONNECTOR

B-E 6678A

D"vtm_":v_z w 8W GND A
O"vtx~"u.v_z 3 Gm.bm £ K3 RYN (18)
o] @) 58|& I
O ssrar N A7) MAIN HARNESS
[] ssree JAY CONNECTOR Wz RTN
. MAIN HARNES PG. 25 |
_ —POWER W e—— D Lo VIOA AT
ON PLLIG
RFIL
FILTER SHELL .
—POWER TO HEATER —& | _.—J
18 HEATER GND
NOTE 8 | \nv 185 i
*5,18,296 36 R J T
ARE SEPARATE |
GROUNDS AT PS$ 18 GND cc)y— _
X
29 A t° S ©D) _
” 29 GND . ey 2s _
3 . >
POWER s6 6 GNO R BIAS _ W -
SUPPLY | N |
-] PG. 131 —{ B
PG 32 A GND — |
GUN GND c
AT TUBE () PrRO B - J
ANALOG I J |
LOGIC | -
a8 »
SIGNAL —
GROUND
TIED 4“
CHASSH Vi2 RTN (I8
AT RF 8 PA \_y_.f " «18)
= | H6 RTN (18)
[»] - X )
ANA GND nNu PWR S — W RTN
- X uu NS RTN
2l .
2 H8 RTN
A COMMON TIE
g ‘ & - LINE. SPLICE
S GND 3 Lec ~
BIAS +5 NEEDS 4 GND )
ONE OF THESE B H sweno 8
GNDS R
M —
INLET OUT HARNESS SYSTEN B
BOARD 5. 2.10
L OPTIONAL IN-LINE i
PYRO CONNECTOR
NOT SHOWN 5/18/82
CASE_GROUND I
____ “ ” AT MODULE : ENGINEER  J MAURER DRAFTSMAN TS  8/25/81
}lpa coax
| e o H@ul- I SPACE PHYSICS RESEARCH LABORATORY | GROUNDING PLAN
CcASE GROUND &t W7 COLLEGE OF ENGINEERING GNMS
MULTIPLIER HEADER 4/_z LINE UNIVERSITY OF MICHIGAN s/1e/82
COAX CONNECTOR ANN ARBOR, MICHIGAN PATE
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Secrion

CC

~| THIS SECTION DOES NOT SHIVW m

THE CONNECTIOE BN kKHEAQAD

N

O
\IIUS\ ‘AU (TYPICAL 1S5 PLACES
AS SHOWWN.)

POWE L

'\k INLET

Eno View

CONNECTOE BKT

AS SEEN FEON DOME

END OF INSTEUNENT

HOUSING. ,

ENGINEER MAURER — DRAFTSMAN G. WIGGINS 3/13/81

SPACE PHYSICS RESEARCH LABORATORY [MAIN HARNESS CONNECTOR LOC.
COLLEGE OF ENGINEERING NEUTRAL MASS SPECTROMETER
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wafe 40l

GEMS MAL{ POWER SUPPLY INDUCTORS

1/4/82

J. Mauzar/dn

i . e measured 7/1,81 PY
) [ arvold L R
; Use Dlafuil) PIN Winding L (2) A () R Z (4) Dia. 1 (5) 1 (6) Meas. | Meas.| Iteo
11 Ry Laput .65/25¢ 369144 27¢ #22/26" 105 uhy 1.6 L0315 45 .66 13 4,20 100. 4uhy 0,042 L1
. 1.2 Cap |»:c=n .68/173 194123 54t #22/65" 358 uhy 1.5 .084% i 160 .12 24 4.2) 340. Suhy 0.078 L2
L) | sat. limit .65/250 369144 22c #22/21" 70 uhy | 2.0 .03 3.0 .68 13 4.20 67uhy [0.036 | L3
L4 +36 filter .68/175 194123 162¢ #24/173" 3.2 mhy .5A .38 1.5k .E0 24 4.21 3.15mhy [0.377 L4
LS +29 filter .68/175 194123 162c #24/173" 3.2 mhy . SA .38 1.5k .80 24 4.21 3.07mhy |0.365 LS
L6 +18 filter .68/175 194123 162¢ #24/173" 3.2 mhy .5A .38 1.5k .80 24 4.2 3.23ahy {0.372 L6
L7 +6 filter .38/250 365132 47c #28/30" 290 vhy .5A .17 90 .40 13 2.26 320. 6uhy l0.182 L7
1.8 -6 filter .38/250 365132 47t #28/30" 290 uhy .54 .17 90 .40 13 2.26 330. 5uhy [0.182 L8
L9 +17 filter .38/250 365132 225t#32/125" 7 mhy 13 2.26 7.17mhy |1.95 L9
L0 | -17 filter .38/250 365132 225c#32/125" 7 why 13 2.26 7.17mhy [1.95 L10y
LIl RUT USED
112 | 5 GxD .26/300 384130 40c £30/20" 220 why . 28A .20 100 .28 10 1.45 220u 0.185 L12
_ 113 | PWR MON .26/300 384130 1i0e #36 1.9 mhy 10 1.95mhy {1.92 13|
Li4 | Pump In .38/250 365132 470 #23/30" 290 uhy . SA 7 90 .40 13 2.26 320.6u |0.173 L14|
L
NOTES: (i) 0.D. of core in inches/permeabilicy. 4INT Ht
(2) The zero current inductance. H = ‘Vl-.|l I= AN
(3) Current for a 25X decrease in inductance. g =
(4) Impedance at 70 Khz.
(5) Flux density in Cersteds for 75% inductance.
(6) Effective core leagth in cn.
ENGINEER 4 MAURER DRAFTSMAN T5 T/V /81
SPACE PHYSICS RESEARCH LABORATORY | MAIN SUPPLY INDUCTORS
COLLEGE OF ENGINEERING GALILEO —NMS

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

— e ]

B-E 6I57ACONTROLLED

DATE

Last usto R

[

o

3.9



xats 130!

5614 28

+40

s6t# 28
10

261 #20

4

41t # 28
12

il

41t # 28
13

I

271 # 26
15

271 #26
16

il

17

(FB)

241t #30

24t #30
19

HY

/

857 v/1 PRI

fomn -

exicB, 30.8x10° .

CORE . ARNOLD 6T3502 - H!

i@ 24V IN 85 % ON TIME.

4NAB

4 X27 X .0313X 7000 X 6.45
27 x 108

* 4 x27 X 033 X 7000 X6.45

(RF )

(FIL 81aS)

( HEATER)

{*I5R}

{ PA/ DISC/RF)
(*5R)

20.1 KHZ (WORST CASE)

= 177 KHZ (TYPICAL)

= 40% M2ARGIN

LOG
REV A BREADBOARD

REV B GSFC BREADBOARD
REV C ENG. 11/3/81 MOD.TO'D

REV D ENG. 11/13/81
REV E ENG. I723/8I

FB #32
BIFILIAR #32
PRI
\ 128°
\ /
/ #20 \\
128
60° \ /4
#28 /4
#20
#28 /
/
+
e $3
”28
+6 #*28
BIFILIAR \ # 28 #26
#28
#26 R
*40
80°
+18
60°*
SECTION WIND APPROXIMATELY AS SHOWN. :

BANK WIND AS MUCH AS POSSIBLE IN SECTION.

DO NOT OVERLAP SECTIONS.

BUT NOT OVERLAPPED.
44 DEAD TIME @&

SMALLER WIRE.

PRIMARY HALVES SHOULD BE CLOSE AND SYMETR(C,

ENGINEER J  MAURER 5/28/81 DRAFTSMAN TS 5/28/8t

SPACE PHYSICS RESEARCH LABORATORY | MAIN XFMR T

COLLEGE OF ENGINEERING GALILEO NMS

UNIVERSITY OF MICHIGAN 3/31/82
ANN ARBOR, MICHIGAN PATE

Lastusss R € D L

B-E 6251E CONTROLLED

3.0



"ote s

ELECTRON MULTIPLIER HIGH VOLTAGE SUFPPLY

1. INPUT ~ PRIMARY REGULATED AND FROGRAMMED
2. TYPE - PARALLEL MULTIPLIER

3. STAGES - 4 STAGES

4. INPUT ~ SINE INPUT

- 32 KHZ +/~- 3 KHWIZ
= 875V p-r NORMAL INPUT
= 1730V »-p MAXIMUM TEST INPUT

S. OUTPUT - NEGATIVE
= 3.TKV @ 60 ua: NORMAL
- 7.0KV @ O va: MAXIMUM TEST
- 2% REGULATION W/ R-C OUTFUY FILTER
= <5V MAXIMUM r-+» RIPFLE

&. ENVIRONMENTAL- —20 TO +460 DEG C. OPERATING
- =30 TQ +60 DEG C. STORAGE
- +30PSIA TO HARD VACUUM

7. MIsC. - 100K R-C OUTPUT FILTER
= 10K OUTPUT ARC CURRENT LIMIT
- SPRL 7%/112 R&QA SPECIFICATION
- POTTING: E&C 2850FT BLACK W/CAT11
- WITH HIGH TEMP BAKE.
- WEIGHT: &1 GRAMS
- MFG: HIGH VOLTAGE DEVICES. INC.

.s0t.020

INPUT

GROUND

2.250%.00

» .10+ 020 TYP.

HY TERMINAL CENTERED -~

TYFICAL TERMINAL

WwT. = 61 GRAMS

CMX 564C

“ O : . .
) |

azoo ‘ | :

ENGINEER J. STEVENS

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR. MICHIGAN

DRAFTSMAN MRN $N1/81

VOLTAGE MULTIPLIER

GNMS 6/16/83
. /1 /8

B-£5342 A CONTROLLED oaTE

LasT usko R C D L

} 133




xate 4801

[}

t
#
MONITOR SEC 800 36 ItH20  PRIMARY
7-
4 2
LMIT SEC 400 1 736 w
s 3

1t 820  PRIMARY

CORE ARNCLLD 390134 2 500/300 MPP

WINDING. ' FILAR WIND INITEAL QLU PASTE™
TERMINLTE WINDING 4 RS BUT
SWITCH T) “MALLER SHUTTLE
ANL CUNTINUE WiITH 40U MURE
FASSEX Tu FINISH MUNITUR SECUNG-
ARY

i

CONTROLLED

L n, 1984 - RENGINEER J MAURER DRAFTSMAN D8 J 5/8/8I

L ~ 3 /29 /84
SPACE PHYSICS RESEARCH LABORATORY | CURRENT TRANSFORMER (T2) 3712782
COLLEGE OF ENGINEERING MAIN SUPPLY 2 /26/82
UNIVERSITY OF MICHIGAN GNMS n/is/el
ANN ARBOR. MICHIGAN B-£65778 CONTROLLED DATE

by 4 iasrusecR € DL 3.12
. E :




COMPONENT
SIDE

82001E

PU,

HV SUPPL
81003C

82001B

GNMS it

POWER: .+

i 4.
c; L3

. £
R 1) < ES)

COMPOMENT OR

TOP

"

SIDE VIEW

VISIBLE COMPONENTS ONLY

VISIBLE RUNS DARKER

ENGINEERING BLEDSOE/MAURER

DRAFTSMAN N.D.

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

POWER SUPPLY
GNMS

COMPONENT LAYOUT

S/N2

3731782

B-E6855

CONTROLLED

DATE

LAST usEb R [ )} L

3.14




. ir
lil Eal».-.s o

CIRCUIT SIDE

82001A
GNMS

POWER: : -
H1

CIRCUIT OR "BOTTOM” SIDE VIEW

ViSIBLE COMPONENTS ONLY
VISIBLE RUNS DARKER

T

CUT FOIL

ADD DIODE
041

—

Pl

o

LR Bl Jy
B

1084

ENGINEER BLEOSOE / MAURER

PAL...

J o

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

ORAFTSMAN _NOD. Y ¢

COMPONENT LAYOUT REVERSE eI
POWER SUPPLY 8/10/ 83
GNMS S/N2 3731762
B-E6854 CONTROLLED DATE

LAST vsep R c [} L

3.15



+50 [mfccpafee]

Jo

i

L.“ TEM

Rs! me.rN-.&.

K N, PWR [ -] TEST (-} -] ‘
PXRXS Ji
XY e <
5 GND_ 5i¢ -
(5 \
COMPONENT [ i K
SIDE a0 S _ v_é»
82001E A
L]
8
S0 ou moupy HYV SUPPL
15 81003C
N.w» 820018 —J2%
- GNMS —J23
n ¥
QY 5 -5 POWER
1 a J29 IH —
] Y ) h J28
3 m o PRR) +ISR . AD_ E
2 - - %
-10 k ; P o ) F
X aaim % oo ,W
P i o h
e on
: s - oL 9t 3 Pum
Sy g o )
o i (7 (8) \ zﬂm
[ 3 84
oo ' 5166/ O o
© P i 7 . - - Lhe
ALL OF ° MM E
b Y LD 36
<, /el e REF
4
PUMP ([ v S P .0
- PO a) (N[ G3)( v
82001C oFf 4 EAS X ‘
aroosg N2 () (s d) (x &) (' 2 W& .
=l Ji2 4y e - - -
Ji3 Wy - - Fhoe
Jiy
’is \ o N T \ _ o SEP 21 W84
Jie 7 X g bl e _ « | T
b4 \Ls 48 i k s E J27 _ﬁvﬂ
J21 mMnLi H%«gnos_.mts Jie  Ji¢ 43 NS w .
HEAT 28GND MON GND
W 1. 21/84
NOTES COMPONENT OR "TOP™ SIDE VIEW ENGINEER BLEDSOE / MAURER DRAFTSMAN  N.D. Y 9/11/84
8/29/63
RES NOT_SHOWN (ACROSS C4) VISIBLE RUNS DARKER SPACE PHYSICS RESEARCH LABORATORRY | COMPONENT LAYOUT COMPOSITE 8/10/83 |
€39, D42 NOT SHOWN (BETWEEN

@ AND SIG GND)

VISIBLE COMPONENTS SOLID AND READABLE

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

GNMS

POWER SUPPLY

S/N2

6/Hu/82
37317 #

B-E6853 CONTROLLED

o)._.n[—

LAST useo [ [} L
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qup W noM o 8s TA3H 9/20/84
NOTES CIRCUIT OR " BOTTOM " SIDE VIEW ENGINEER _BLEDSOE / MAURER DRAFTSMAN NDy M\.M\uo\;m 3
REB NOT SHOWN (AGROSS C4] VISBLE RUNS DARKER SPACE PHYSICS RESEARCH LABORATORY LAYOUT coMPoSME IT_E.:
D4l NOT SHOWN COLLEGE OF ENGINEERING POWER SUPPLY 6/11/82
€39,042 NOT SHOWN (BETWEEN @B AND SIG GNO) VISIBLE COMPONENTS SOLID AND READABLE UNIVERSITY OF MICHIGAN GNMS S/N2 3/31/82
ANN ARBOR, MICHIGAN B-E6852 CONTROLLED |oate
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'SEP 21 198¢
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SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
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X, —m«u\\_.\; N

TOP VIEW

‘OF

L .. . CORE ASSEMBLY

© L% o] BY TEST ENGINEER
. R - L N

" Fale08u6 110"
~faBlve . (no”
iFa221306°  aro”

B .
L . E
R R L
N r -
N . R
<, DN N X
e G E
) & Vo .
- e S e,
o - PR .
R PR
P . I
. e
[ . KA
2 . .
SR

*SHIM MATERIAL AND © .
.| SHIM THICKNESS AS ' SPECIFIED

LNt T
b {

ENGINEER ¥+ 47BROORS -~ .
SPACE PHYSICS RESEARCH LABORATORY

. JCOLLEGE OF ENGINEERING  ~, X
.- JuNivERStTY ‘OF MicHIGAN

F
o : . | ?'.

ANN AR . MICHIGAN =




I < 5 5
297 5407
#26 #36
2 6
3 7
-
4T 167
#34 #34
4 e 8

. o NOTE: PHASING OF
1-2 & 3-4 MUST
BE AS SHOWN.

CORE: F42213 -UG (POWER FERRITE)
BOBBIN: B2213-1 (DELRIN)
MAGNETICS, INC.

(HV LEAD)

T3

TOP VIEW
OF ASSEMBLY

\

N
©
®

RO/

7\
o/

J

®

NOTES:
WINDING PROCEDURE 1) WINDING ORDER: 3-4 FB
5-6 SEC
1. WIND FB 3-4 START 3 AT LEFT EDGE. DRESS 3 OUTSIDE SLOT OF
BOBBIN WITH &, CLOSE WOUND, “SEE FIGURE 1", -2 PRI
7-8 SEC
2. PLACE TWO LAYERS OF KAPTON OVER FB 3—4 WINDING. - S
3. WIND SEC 5-6 START 5 NEXT TO 4 DRESS 5 OUTSIDE SEPARATE SLOT 2) SCRIBE S/N ON BOBBIN
(SEE FIGURE #2). CLOSE WIND SEC 5-6 ACROSS ENTIRE BOBBIN FILL
SURFACE EDGE TO EDGE. DRESS 6 OUTSIDE SLOT OPPOSITE 5 (SEE 3) DRESS LEADS ON TOP HAT #810030
FIGURE #2). SECURE WINDING WITH ONE LAYER OF KAPTON TAPE.
%) TOP HAT BOARD 1/32 PC MATERIAL.
4. WIND PRIMARY 1-2 START AT LEFT EDGE EXIT LEADS FROM BOBBIN
SWAGE TERMINALS — USECO #25208%
WITH SLOT 3-4. SECURE PRIMARY WINDING WITH KAPTON TAPE. HOLE SIZE - DRILL SIZE #%a
S. WIND SEC 7-8 START AT LEFT EDGE EXIT LEADS WITH 6. SECURE WINDING
#
ITH RAPTON TAPE. §) DRILL #21 HOLE FOR MOUNTING SCREW
6. "DIP COAT" BOBBIN ONLY IN SOLITHANE 113 PER POTTING PROCEDURE. 6) USE #8 - 32 BD HD NYLON MOUNTING
SEE FIGURE #3. SCREW !
7. %mm”wwm%%a; IN CORE, OPERATE TRANSFORMER IN TEST CIRCUIT ——— — TR =TT
SPACE PHYSICS RESEARCH LABORATORY| PUMP SUPPLY TRANSFORMER T3
8. SHIM CORE HALVES APPROXIMATELY .020" TO GET DESIRED FREQUENCY COLLEGE OF ENGINEERING POWER SUPPLY o7
RANGE. (FREQUENCY WILL DECREASE WITH MULTIPLIER LOAD). UNIVERSITY OF MICHIGAN GALILEG Fu\u_\:
ANN ARBOR, MICHIGAN B-E67I9 CONTROLLED| oa=

Last usko R c ] L
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(333 mv/psa)
{110V OFFSET)

18K [} mm
10, R T2
129 /2w a-€630 v
i 4
SHORT
04
2 [ QPEN
D5
NOT
LSED
+
" M 383% < 3819
t k
PW GNO R Rz
PW GND RI7 @ RIB SET EMISSION;

29[ A8k L1
RY )
/2w 2w o
6,£63084
Vet
Qi ub.no
2 NS619 Y
D10
FILl SAT ’
84S
4 R3S, 0
3 °N
b [inserozon 2
383% ¢ s
RE ayvs-Lt
X 3
pu T
GND . ~
- EMIS TST
(oov) . R28%, REF TST
1acc [w} Y -aMp yTST
" REF (TST
i +AMP 1 TST
[
1 AMP 2TS1
“ REF 2TST
Loy ™ -
.99 A @ AMP 2 TST
L0 92 1ua 2o oM i cT 2TSt
H —AN 339, “
H 100 CY A TST
! 4148 cie :
' INGIAR IL 2 SHUT OF F
(+3.0V) YEL 08 09 ) 182K 10.0K Q -
wmvﬁmlv — . 34, R35%% m+ 15(@OFIL | SHUT OFF
.. 3 NG renr st
v )
n N 499K 5 pLY TST
. | —_—
i 5 R30% !, FILzFLe
“ 1 \V EMS FLG
REY R AL i
REP Pl
won L e « 25 % TEST SPARE
| PLUG
“ DEM-9P
AR a8v PRE SSURE *
1 80 TO 30psia SENSOR
SHELL 17 GFN TEST POINTS
prs L5 LX16034
! 3 ><>P.>Qh FOR
| 0-30 psio "TACK” WIRES

124 K GIVES 20u0

_ 29 PIN CONTINENTAL

MM 29 ~22f

H2
D-E5433
ror !-B et ST L
CTL GND
WMON 8 CASE
GND

NOTES PN
u A Terminar -
2) % PRECISION PART
.
3) p» DIRECTION OF S'CWAL e
d L
4) RIT/'8 140K: o0 B
REV. D: AC FILAMENTS )
ra . -
N B
Ju HULLLY:  cocatory
) x>z co _@2
u 12/27/83
12/21 /83
10/13 /1980 1/ 2\,
5/5/83
PC BOARD o/ 2z
CILAMENT  SUPPLY
s 5716782
GNMS S/N 3/31/82
1:-£6944 CONTROLLED Date

LAS™ JSED D13 R46 C31 13 (3 Q4
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xaE

19 1133 479 a180e

Tt #26 st 20

Tit 26 s #20

CORE*
67— 5340 Hi~ AA

4% 2-356 STAINLESS STEEL SCREW.

TEFLON TIE DOWN HAT DWG. #
A-037-128.

WOUND AND COATED TRANSFORMER.

——— e P.C. BOARD.
% 2 INTERNAL STAR WASHER.

#2-56 NUT.

ASSEMBLY NOTES

WIND 1/2 OF PRIMARY ON 1/2 OF CORE (71 TURNS).

DO THE SAME FOR OTHER HALF.

ADD SINGLE WOUND SECONDARIES EVENLY OVER (NOT WOUND BIF I LAR)
EACH PRIMARY. CONNECT IN PARALLEL.

WINDING WIRE TO BE USED FOR
TRANSFORMER LEADS AND
SOLDERED DIRECTLY TO P.C. BOARD.

TEST PER TEST PROCEDURE. RECORD RESULTS.
COAT WITH EPON 828/ VERSAMID 125 EPOXY
IN VACUUM PER POTTING PROCEDURE.

TEST PER TRANSFORMER TEST
PROCEDURE. RECORD RESULTS.

ATTACH TO P.C. BOARD
PER SKETCH AND
BOND ALL SURFACES WITH EPOXY.

AR

e e

M
P!
REV. B: PARALLEL SECONDARY & 4t :

REV. A: REVISE SECONDARY TO SINGLE WINDING FOR AC OPERATION

ENGINEER

J. MAURER

DRAFTSMAN TS/ 8T 5/10/79

SPACE PHYSICS RESEARCH LABORATORY | T1/T2 TRANSFORMERS
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN
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132 uhy/ 10001t

1000

=53 uhy

25 % DOWN AT I3 OERSTEDS

He
ATIN

I FOR 7S %L

173 uhy/ 10004

_08n

L=

= l2A

xL =158 uby

25 % DOWN AT (| OERSTEDS

He
.4TIN

I FOR 7S %L =

=12 A

{ REF. ARNOLD PC-I04E PG

18 8 69)

20 TURNS #26 Lt

ARNOLD
A365132-2
00+ .380"
vz 250

30 TURNS # 22 L2/L3

ARNOL D
A391173-2
oR
GSFC/VIKING
SV73030-7E

00=.65"
u = 300

NOTES :

1) WIRE EVENLY DISTRIBUTED AROUND

CORE . BANK WOUND. DO NOT CROSS ENDS.

2) CORES TO BE BONDED TO PC BOARD
WITH EPOXY .

3) MEASURE AND RECORD L,Q, AND R

ENGINEER J. MAURER

DRAFTSMAN B.T 10/3/60

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

SPACE PHYSICS RESEARCH LABORATORY| INDUCTORS
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1 + 20 $6] AN
E/ N, e \ _ i C8 g W U4y,
/ D7 ,m — R33 A LT
o8 R22 R38 . RES 93 A (<
e W at R26" R27 A 3 w 3
1 L S/ e i 7 9 v 2
4 7 ~ L 4 R
e
: M® EENHKNED®
& o GG vV TEEY BV K O@U D RN
- /a//l//l+ 15 OPTIONS REP EMISZ FiLt FiL2 OVP +5 ERZ2 HOR 7=29 FILI FILS FMT +15R
() HYBRID PINS = MON MON  MON +REF g OFF Rel
\/ OPTIONS | encineER J MAURER DRAFTSMAN __ G_WIGAINS 1/13/81
SPACE PHYSICS RESEARCH LABORATORY |COMPONENT LAYOUT
COMPONENT SIDE RUNS LIGHTER 5/5/83
€2.3.4.9.10,11,02,5,R3,4,13,14 NOT USED (OPEN) COLLEGE OF ENGINEERNG FILAMENT  SUPPLY 5 /15/82
03.4.12,3 NOT USED (SHORT) UNIVERSITY OF MICHIGAN GNwS S/N2 2/3/82
ANN ARBOR, MICHIGAN B-E 6763 CONTROLLED DATE
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rate 3

AUes AWY Eoe

Y (& @ ﬂ & _<, ? @se

1,44 i

iy

_, ﬁa: Q: S
T

T...l ‘le -t

\TW. THD

CIRCUIT SIDE RUNS LIGHTER
010-13, H2 ,R40 AND C20 MOUNT ON CIRCUIT SIDE
% CUT AND SEPARATE RUNS

€2,3,4,9,10,11,02,5,R3,4,13, 14 NOT USED [OPEN)

.4.9,

03,4,12,3 NOT USED {SHORT)

e SH3 @+ QY0 S 3
134

1L

no._.owg

BIERNIYE! 2wa  aingy
ACH HOM oM 2noitao \/
TNoIMEL R J. MAURER Lt TaMet G WIGGINS 1/13/82
SPACF PHYSICS RISEARCH LABORA ¢y | COMPONENT LAYOUT REVERSE s/578
COLILEGE OF LMNGING FRING FILAMENT  SUPPLY 5 /15/82
GNMS S/N2  15/5782

UNIVERSITY OF M it GAN

ANN ARBOR. MICHIGAN

B-E6764 CONTROLLED oaTE
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+14v PYRO

190 e
L__wm 8US 8 POWER +8 N 118 VvALvE ‘B
PYRO BUS EN 8 PHI
600 ut
12 ms «
PYRO PULSE B2 nl[ml. ENABLE —#» PYRO 08
PYRO SWITCH PYRO - PYRO 4B
DECODER > SWITCHES
PG 10.14
N\
4 VALVE 198
FSOIX FS06X ] P VALVE |18
ovp — FSOBX FSOTX| |44a pyrp Bys ===== pyro 5-78] | VALVE ] — VALVE 128
0 4 powen—— VYUY J PYRD 5-7A T —» VALVE 1BA
PYRO BUS EN A ~—f wi_‘_.n:mm —» VALVE 11A
PG 106 > VALVE 12A
v HSB : D
s ENABLE —8 PYRO A SINGLE ENDED DRIVE
PYRO PULSE A2 —f PYRO SWITCH PYRO = PYRO 4A
DECODER | SWITCHES
6 BIT .
PROM CODE
LD2A 3
LDtA —
to2a ) | e
"LEAST L.I +18 VALVE ‘A" *
SIGNIFICANT” 600 pf m
g gl « "SYMMETRIC" DRIVE
ENA (18 GND) -
l—"BLOCK 1 "~ - - VALVE 8 PAIR OF
‘ TRIE SWITCHES o VALVE DRIVES
PG 106 +28 SPACECRAFT
: VALVE & VALVE 9 HI7 ‘H
rou»v — CHES o
LO4A DECODER SWIT -
6 o VALVE SPARE %\\v M\O M\u
“ LosA PYRO PULSE Al a 510 o O—eH O ns QI':a
MOST HEAT 8
SIGNIFICANT” PYRO PULSE B HEATER LATCHS I AEAL
OR HEATER HEAT 4
. - PBUSENA ——— HEAT 2
BLOCK SELECT SWITCHES
PBUSENS 1010 - 1042 PG 109 ON oN
y HEAY | (RESET)

Pa INTEGRATION START

.
—l\mm.:-ll_

SEE PG 172 FOR COMPLETE
TIMING RELATIONSHIP

(ALL RY HEAT OFF)

46V OR +i8v

HEATER POWER
(+18 FOR RELAYS]

———@ H6 OF OFF
(‘ H3

5 T

ENGINEER J. MAURER

DRAFTSMAN B.T

10/14/1980

SPACE PHYSICS RESEARCH LABORATORY

INLET CONTROL BLOCK DIAGRAM

3/10/83
ERING 10 /27/82

COLLEGE OF ENGINE GNMS SIN 2 0 /2178
UNIVERSITY OF MICHIGAN 1/15/8)
ANN ARBOR, MICHIGAN B-E6328A DATE
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Fi/2A 01 /UTXAI0 ruses @ o4 D2 NOT IN
N | 2 FYRO A Fi e CTION . LIST PYROPWA! PC SPARE
n_” j\s/q» F2 fR0 A D PYROPWAZ E2r
PYRI W . i [} 44 MAX
PYRO PW o Py IM/R27 PYRO | A
o T —\_s D3/uTXa10 TEST 2 A
PYRO W B PIRO B8 D2 4A MAX. PYRO 2 A
RY 1 LGC GND PYRO 3 A
v 2 L6c 6n0 PYRO A P4 PYRO 4 A
SOAT IN Ha (A)
BT 12 JUT XA Ay 3 LGC GNO O .ﬂvscwoﬂwmh
.
L RYa CH GND D -E 5440A/ oe 0 ourz
[ < 0uU
10l 47254804 . R
“ AR
a3 (SUSA ISPEA ISBTA [
418 M 390, (3/cA+ ISOIA FSDIA  ~SBSA FSDBA FS@TA ¢
+18K|E -8 y }
|
@lq z_w\woo C1/¢2 + R |
| PL LUMPERS | SAT +6 OR +18 F t
| . « 7 g1y 6w 12 e Hz ca oc.__.vc<
| a4 30730 H AT 2w
1 RC AR TN RKURNT AN N 1) / e 4 "CONNECTIONS
1 E#] 60=(5) i
& P o d d i ol V4 20 24 = 1
+s [ Pl IV D VG 8 WVl R - 15618 SPARE
3y |6 [y iz Jss Jos J21 J2a H ] )
\ 1 “ PYRO | &
I G
| 1 i (36 £) | Q -5 PYROPWE2 2 &4 PYRO 2 8
; R S S T V2 3 4 3 & 7T @ T 2 3 a4 35 € T & Test2e PYRO B
' 3 NP L1 ¢ By H4 (B) P3 (33 PYRO 3 8
I ' : R7(3) -~ LGC GND
HEATER DRIVE VALVE DRIVE AN 8
| . . Re(3) 3 eR L6C GND PYRO 48
| HE HI7 SINGLE ) LGC GND
i . 2 RI4(3) ENDED vig GND
i VBLVES CHASSIS GMO Ps
X A ) 2 RIS(3) Vit GNO
D-E 5426 /474254806 D-E5431 / 47A254805 (31 3% D-E5440A7 - V12 GND
| OWPEALILES! xel o v +71254804
. 6 ¥ it
| D-E €904 H5(8) crassis s 1% GND HEAY 3
| PYRO GND
A e d D owmTwe GND HEAT €
EINLET A4 SCREW
CONMECTIONS
L
8o [0 & : SA_PULSE + 1A HEAT .
\\M\LC%MS -
Loaic 6No [A) AT PLUG LOGIC B SIGNAL GND 11
EH ., . }
PYRO, GND [1Y
) & B OPTINAL PC JUMPER - .
! ! NOT [ c
Pro, N0 53 40T ON comm L ist
8 T £26
28 GNO
M _ 2 AMP WMAX CURRENT
28 GND
1) REFER TO INLET CONNECTION LIST FOR ALL POINT-TO-POINT RUNS. E 5803 8 £ 5804 ENGINEER _J MAURER DRAFTSMAN MSG /87T 10/6/80
DUPLICATES A PART OF INLET CONNECTION LIST.
2) THIS DRAWING \eS 2 ML SPACE PHYSICS RESEARCH LABORATORY | INLET PC BOARD CONNECTIONS
THIS DRAWING _SHOWS 3) R6,RT,RB, {4 ,RIS,RIE =43 WOULD BE USED GNMS | 3/10/83 |
A ALL nmn.nuz 18 S OMEE parrs \F H58 OPTIONALLY NOT USED . COLLEGE OF ENGINEERING 10/26/82 |
8 ALL .
C. H4A 8 H4B INTERCONNECTS. ) THIS DRAWING REPLACES £ 35084 . UNIVERSITY OF MICHIGAN PAGE | OF 2 S/N3 [e/1/82
6) L1,L2 ARE 75T # 28 ON A387159-2 CORE 5) D7- DIl NOT SHOWN ( IN4148) ANN ARBOR, MICHIGAN B--E6999 CONTROLLED DATE
D3 8 D4 NOT USED tasTuseo R2¢ C4 DN Fa L2 . MAR 241983 10.3A
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SPACE PHYSICS RESEARCH LABORATORY | INLET PC BOARD CONNECTIONS
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SV 1225 ST MO 2 el T LETTER DESIGNATIONS
S 2t K676 415,16, and E26, E27 (Prro OR/BI
T 1L s¢ :: @ chanae 1n documentation presented

on of the Inlet aultilaver FC
urce® file: and the Node name

the contrelled documentation,
iects the preliminary GE Node
This Node )ist includes ALL nodes.

&7 405

F=PYRU 44
L=PYRY It
tions to celor coluan....

" and "L® corrections.

(f D Fine b and Loo.asadfioe.....

4, (asain''!) to mate P1n X now

217 £-17-81 (snaed re':: connections, again'''''! Abeve chanses
Ceal A ar:t functions (ON/OFF ) interchansed'
Tqnses the livout on lavers 3, 4, and 7.

EIT /2008 #1271 mes resistor F27 and RZE. to reduce transistor

catput spibe,
eIIT 1i/5/82 CALEN- f::3 1nlet wirins.

13 that €N wire resains In BAID harness,
cennection delet:d, Bk

H6-21 Jumpered to VALVEN-,
HEAT7

€T 3/80 €3 Cranse 454 to H:7- &l rlaces.

*Pane 1 of 14

]

#FC BOARD INPUT FLUG... 44 PIN
+

+INAUT FRUM MAIN RARNESS

+

IN INPUT

€D 1/ 22181

A 1 LGIC GND
B2 010 GND

¢ 3 18068

U 4 |18 GND

E % +1&H
Foo 6 H

H 7 +l&H

4o W
b9 ez S/
Loju 28 S/

[ T ]

N 12 LDlA
P13 LZA

K 14 (D#

L 15 LDAA

T 16 UGA

U 7 PYROPLSAL
V 18 PYROPLSB]
¥ 19 PYROPLSAZ
X 20 PYROPLSE?
Y o1 PRUSENA

{ 22 PHUSENE
fH 23 INETWD

B 76 VALVEN-

u ’

[ HTREN-

33 o Bl
33 FHTRST

i TSMEN

G 30 HESCL
w2l SUATOUT B
o3r 75 GND

HA X3 78 OND

N 4
PPShoaL 1 e
RE X% CEL 2 TP
837 LEALTW
T1 38 LEA 2 T
W3 T
W40 PLLM 2 TP
W4l PYRO PW A
Y1 A7 PYRO GND B
YY 43 PYRG GND A
114 PROPH B

+
*

PAE 4 of 1
*P, P39
..:T;: . e 3of 14 ' o a
SOUTPUT PLUG #1: HUTPUT PLUG 2... INLET PYROTECHNICNICS AND WWITORS ] LD1A
470 INLET HEATERS +H0TH NRERICAL AND ALPH NOTATION 2 Lboa
*AND VALVES. #1ns with same name are tied at the PC board. 3 57 ]
sBOTH NPERICAL AND ' 4 EN A
+ALPHA NOTATION, anz 2 H 501
#1ns with same name 4] +12/22/80 [ SO5
#are tied at the PC board. A 1 PYRO GND A 7 1811
t B2 PYRG GMD B w 506
T WTRT 1} FRu GAD A FripLsA
ED 01/22/81 I 4 FYRG GND B 10 1815
A1 vALVOPt £ 5 FYRO 3A i EXTRST
B2 VAL Fo& FYKO 1B 12 INETWD
€ 3 vawe: no 7 PYRD LA 13 oF Bl
D 4 VAL JR PYRO 3B " FHISENY
E 5 vawe VY PR 4R 15 HISCLE
F 6 VALWL3 L 10 PYRO 2B 16 TSHEN
H 7 VALVOFA " 17 LGIC 6
J 8 vawL4 N 12 PYRO 4) 18 SDATOUT A
K 9 VALWeS P ‘ 15 VHIIB B
L 10 VALWLS f 2 VSHIZA B3
N 1] WLWPE S 15 LGIC GND 21 VSHIZB B2
N 12 VALWLE 1 7 [T
P13 VALVOP] 1 3 Vs B8
R 14 VALWCL? v B A VHIIA BS
S 15 VALWPR [ HEATER 1 DELETEL 12/8/60 o VSW108  Bb
T 16 VALVLS % B2 k3 ved1A  B7
U 17 VALVOPY ¥ 7 +10¥
VI8 VALVCLY i Y @& LGIC GNIY
W19 VIR +LSE 23 % FYRO A L1
Y20 VIOB +0LSE ke BI X PR L A
Y21 VIIA +0SE i neat 7 not wired on F.U. &l CH G (TIED T0 CHASSIS GNI' THRI NTNG SCREW)
1 2 VIB WK i Bt Lower cate to ma kA PYHO (WD A
M 23 VI2A «LSE = alehebetical Tist as last 33 F16 k
BB 24 VIZB +0LSE F = Ttes. K] ¥k
€ 516 B0 & SSPREE. '
I 26 18 G\ RS 3 *SPARE *
EE 27 16 GND 37 *SPARE t
FF 28 VoHI2A B3 §7 32 *SFARE ’
M 79 VSWIZ2R BC . 3 Be 3 +SPARE s
W30 LGIC o T M 4 SEGCLI0A
KK 31 LGIC OGN Pr 26 GND 4 *SPARE .
LL 32 CEiL 1 I KR 30 VSHIlA BS 4z #SPARE '
m 3 EL 2T S 37 26 GN [} SEQCLI1A
WO + T3 VS B i ¥SPARE .
+ ! 39 28 GND 45 #TEST 1
+ W40 VSULIE B4 4 TEST 28
' WAL LEA 2 T 4 HSPARE :
#*+01.05€* INDICATES 142 PLUM 2 TP 48 SEQQLI2A
STHAT A PLUS STGNAL Y A3 LERK | TP o e
0N THIS LEAD NILL 1 MPLNL TP 50 +ioV
IICLOSECCC VALVE. . 51 PAA R
. 52 S01
53 LGIC GND
54 LGIC OND
BN 507
56 +1507A [
57 PoA R
58 P2A R
59 +15044 +
60 €15054 +
+
FILE: ILTNS.PIN DISK. GNMS-1
ENGINEER _J MAURER DRAFTSMAN

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR. MICHIGAN

INLET BOARD CONNECTIONS
GNMS 1 OF 3

3/10/83

S/N2
B-E5803C CONTROLLED

DATE

LasT ussp R c ] L
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LEY PRty

eFase S cr 14
VRO DECOTER HYBRID °B*
Héb PYRD B

PN N T RT N

.

-

* S ERAYRLE

CTIED TO (HASSES WD TrF: MTNG SCREW)

#Pase & of 14

SVALVE [MIVER HYBRID "R
"7 VALVE
+18 C1/02¢
VALVOPL

SEQCLI

WLWCLL

SEQOPE

P P T B IALNE

g
3

+18 C1/Cz+
+18 C1/C2+
VALVCLE

43 +18 C1/C2¢
a4 #SPARE
4 *SPARE
46 +SPARE
47 #SPARE
48 +18 C1/C2+

- o

-
&3
g
-

K2 VALWLS
80 +18 C1/C2¢

+Fase 7 of 14 #Pase 6 of 14
VILVE [RIVER HYBRID "B* +HEATER [RIVE HYBRID
o8 VALVE Ho HEATER

1 +18 C1/C2+ 1 Seace2?

2 SVALVWOP10A 2 SENLS

3 SEQCL10A 3 SEQCL4

4 VIOA +0LSE 4 SEQUPS

5 +SEQOP10A S SEEOP?

[} #SPARE [} SEQOP3

7 *SEQOPT IR 7 SEQ(L8

8 VIIA +OLSE 8 SEQCLS

v SEQCLI1A 9 SENP?

10 WALWP1TA 10 SEOCL

11 +SPORE 11 SEQCL3

Iz +SPARE 12 1511

13 +18 C1/C2¢ 13 1515

14 18 G 14 SEQAL?

15 18 (W 15 SEVOPS

16 18 OGN 16 SEEOP]

17 *SPARE 17 SEQOP6

18 +18 C1/C2+ 18 SEQOFS

19 #SPARE 19 VAL VEN-

20 +SPRRE 2 LDoA

25 HVALVOP 124 21 VALVEN-

2 SEQQLI2A 22 LD1A

red VI2A «0SF 3 LGIC GND

] +SEQOPI 2R i HTREN-

5 *SPARE 2 FMTRST

2% +SEQOP4 2% [Ni7.)

27 HVALVOLA SPARE 21 VALVOLY

28 #SEQULA SPARE 28 VALVOPY

% HVALVOPA = +SPARE .

X +18 C1/C2+ SFARE. .LEFT (PEN AT ASH'E K] +18 C1/C2+

3t 18 C3/(4+ SPAFE. LEFT OPEN AT AR 31 +16 (1/02+

k4 WALWLE SPHRE 32 SVALVP 1) SPARE

3% #SEQ0PE ' G WALVCL 1Y SPARE

] WALWF K 18 GND

x *SEQULE SFAE ) 15 Ml

% +SPARE =% ENB

37 SEML12k 37 +18 W2 [E5)

B HVALWP1 2K K] HEATZ HYRE

39 #5EQ0F ) 78 K HEAT4 HYRE

40 VIR 1St 40 +16 4 [EL1)

41 HSPARE. 41 +18 Ho  [E1T}

2 +SPARE. 42 HERT &

43 +18 L3704+ 43 HEATS HYRE

L2 +SPARE 44 +18 K5 (EL4)

45 +SPARE 45 +18 H7  (E20]

46 #+5PARE & +heat? heat 7 not wired on F.U.

47 1SPARE 47 HEAT 3

48 +18 C3/Cé+ 48 +18 H3 [E8]

49 SPARE 49 +18 HI  [E20)

0 +SPARE 50 HEAT! HYRB

S1 VIIB +(1SF 51 HEATS HYRB

52 +5EQOP1 1B 32 +18 H8 (k231

53 +WALVOP1 R 53 LD3&

o SEQCL1IR A ENA

55 HSPARE 55 LD4A

56 SEQCL10 56 PYROPLSAL

57 *VWALVOP108 57 INETWD

8 +SEQ0P10B 58 PYROPLSBY

59 Vi0B (156 39 LG54

& +18 C3/CA+ 0 10V

3 &
ENGINEER _J, MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET BOARD CONNECTIONS
COLLEGE OF ENGINEERING GNMS 2 OF 3

UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

S/N2

3/10/83

B-E5804C CONTROLLED

DATE
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neks an

tease § ot 14

+
¢ FSLAYS.... (Teledsre (-5, 422. Latching, wisereader eads)

4 Fins are O fr

tab, tottom view, (tab = rin 10},

u Da te confusicn 11 Ensineerins board, this detailed anput f1les

[ st o

- OO Nl

LR R R R R R LN ]
=3 =

DN U m W -

..o
=3

N HEATER 2
*6-17-€1
HAT 2 ¢

.8 *

*28 5/ 0
HEATZ HYRB (M}
1€ GND #

L. 3 ]

AT 2 ¢

+26 S/C &

HERTY HYRE (FESET/OFF)
1€ 0N o

RY2 HEATEK 4
#6-17-81

HERY 4 ¢

oC +

428 S/C 4

HEATA HYRE (W)
18 GND ¢

o *

AT 4 ¢

+28 S/C ¢

HEAT] HYRD (FESET/IFF)
180N ¢+

RYZ HATER S
4¢-17-83

AT S ¢

H +

26 S04

HEATS HYFE ((K;
1E D+

e +

HAT S ¢+

20 S/C #

HEAT HYRE (PESET/(EF)
18 (M ¢

Note (11/5/82): The representation of RY4 15 3 sneaky trick due to M
(which he didr’t ducument) that prevents the aaximus number of

rluss allowed from beine exceeded. Netice that the RYA plus declaration
is preceeded by ar asterisk. This permits WENES to assisn connections
to RY& but under the suise of RYZ. Therefore. the hardcopy output

sust be fixed to read "RYA" instead of "RY3" where arproeriate. BPK

RY4 HEATER 8
#-17-8]
HEAT 8 ¢
W [
428 S/C ¢
HEAT8 HYRB (ON)
16 G0 ¢

+28 S/C ¢ .
HEAT! HYRE (RESET/OFF)
16 GND

erase 10 of 14
'

¢
*6I0DES

P aliee el vahe R aN = m e eNe w AN Tt &8N

- -

[} 100€ 1

0y DIGIE &
PYRO B L2
FYRO B D2

07 RESET
18 G\
HEAT! HYRR

mo 3N
HEATS HIRE
(03] RY4

18 GNDH
HEATS HYRR

erase 11 of 14 VINSCTOERS ANEFUSES e 13 of 14 erase 14 of 14
M i PYR) 4 D1 ’ ’
PR 2 PYRO A L1 e '
110Rs A Rl 4.30m RIS 4.30M PTIONA. FOR M5B
4] 300/30 4 ! POA R POA ¢ POB ARE ! SEG0L11B
! oo L w 2 PYRO 0A AR CIkUITS 2 VI1B +(LSE
€ NOT
] 3 febh . R aom o TN TR PTION. FOR 5
\
- ‘2 oA 2 wmas
1]
2 +18 C1/C2 1 o zﬂmf R3 L30m RI7 390 O
' 1 P2A R 1 18 H
¢ N. PrRO A FI 2 PYRO 20 2 +18 C1/C2+
[} 300/30 M N N
1 18 GO £2 FUSE 2 R4 4.3 00 RIB 3% Om
2 +18 C3/C4+ { PYKU PW A 1 P3A R 1 +18 H
: 2 FAR A D1 2 PYR0 34 2 +18 C1/C2¢
o 0/% RS 4.30M RIS 390 O
1 18 QO £ fused | P4 R 1 "8 H
2 +18 C3/C4+ . R e 2 PYRO 44 2 18 3/
1] »
. 2 pRoBD2 R A3 O FEPLACES OB oo
. . 1 SEQCL10A 1 VI8 H
F4 FUSE 4 w V10A +0LSE N. +18 C3/C4+
LI i JA ¥4 R 30N REPLACES 188 R 20 OHS
: 1 SEQCLHIA 1 SEQCL 108
2 V1A +0LSE 2 PYRO GND A
#rase 12 of 14 +
BOGkD RS 4,300 REPLACES HSB R2 220 1S
4PC BORRD TERRINATION & JAPFERS 1 SEoLizn 1 SEQCLLLA
LARPERS. , . (EXTRA PART) ” VI2h +QLSE w PYRO GND A
+
RS A3 R23 220 WS
1 fgn O™ 1 POB R i SEQrL 128
2 +18 HI 2 PYRO 0B z PYRO G A
3 “H C ' ..
4 +18 H R10 4.3 o R24 220 (6015
5 IE 2 1 FIB R 1 SEULIOF
é “H 2 PYRO 1K 2 PYRD GNE
J L 3 *
: HEn RII 430 RS 220 6S
9 + H 1 P2 R 1 SE0cL 118
10 +8H 2 PYRO 28 2 PYRG GND B
*
bW RIZ 430 R 7R WS
3 +8H 1 P® R 1 SE00L128
o 8IS 2 PYRO 3 2 PYRO GO B
B e RI3 A.30M N OF FILE: ILING. PIN
17 +8H 1 PaB R '
18wk 2 PYRO 48
+.
N 5 . R ot O REPLACES HGR
21 v 1
2 8 H 2 VOB 1S
N A Y omr e
+
2 Peoowa 1 PYRO A DI
% PROGD 2 TEST 20
27
L , Bopl®
+
: 2 TEST 28
]
ENGINEER J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET BOARD CONNECTIONS
COLLEGE OF ENGINEERING GNMS 30F3
UNIVERSITY OF MICHIGAN §/N2 3/10/63
ANN ARBOR. MICHIGAN B-£6392C CONTROLLED DATE
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NS

INST.
sup

100

+10V

———

LGIC GNO/SIG GND

7

———t- +18V

18 GNO

o= —————

+10V +18H
<> «I8H
VALVE
DRIVERS —
<1>
INLET LOGIC Lﬂ PRYOPWR
HEATER
_.._T 16 JsHo DRIVERS
©0> PYRO N
18 J6ND DRIVERS
<o0>
e AAA
s/C
10 GND PYRO
GND ¢
INLET PC BOARD 4

ENGINEER _ J MAURER _ 4-5-79 DRAFTSMAN _ TS
SPACE PHYSICS RESEARCH LABORATORY GROWNDING PLAN H4,HS HE
COLLEGE OF ENGINEERING .z—h_.__.hﬂm._.ml
UNIVERSITY OF MICHIGAN GAL i LR ]
ANN ARBOR. MICHIGAN B-£ 5231 pATE

LasT useo R c o L
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Ty Y e e atuwe

FILE:ISFUNC.TXT DISC:GNMS-]

INLET SYSTEM FUNCTION TABLE

REV 3 9-17-81

OCTAL SWITCHES ON LOGIC TEST BOX

NUMBER CODE _w:znﬂnoz

0 000 OOPYRO #0 (NOT USED
1 OIPYRO #1 (INLET 1)
2 02PYRO #2 (INLET 2)
3 O3PYRO #3 (OUTLET 1
4 O4PYRO #4 (OUTLET 2
5 OSVALVE #10 CL (BC 1
6 O6VALVE #11 CL (BC 2
7 O7VALVE #12 CL (BC 3
8 001 IOVALVE #1 OPEN

9 | IVALVE #2 OPEN

10 I2VALVE #3 OPEN

11 {3VALVE #4 OPEN (EN
12 I4VALVE #5 OPEN

13 ISVALVE #6 OPEN

14 I6VALVE #7 OPEN

15 I7VALVE #8 OPER (EN
16 010 20RY HTRS OFF

17 2/HEATER #2 ON (RY)
i8 22HEATER #3 ON

19 23HEATER #4 ON (RY)
20 24HEATER #5 ON (RY)
21 25HEATER #6 ON

22 26HEATER #7 ON (SPA
23 2MEATER #8 ON (RY)
24 011 30VALVE #9 OPEN

25 31 VALVE SPARE OPEN
26 32N0 OPERATION

27 3340 OPERATION

28 34yALVE #9 CLOSE

29 35VALVE SPARE CLOSE
30 36N0 OPERATION

31 37N0 OPERATION

32 100 40NO OPERATION

33 4INO OPERATION

34 42NO OPERATION

35 43N0 OPERATION

36 44N0 OPERATION

37 45N0 OPERATION

38 46NO OPERATION

39 47NO OPERATION

) {TODAY}
(ENABLE BC1)

)
)
)
)
)

ABLE BC 2)

ABLE BC 3)

RE)

WP /IM

4n 101 SOVALVE #1 CLOSE
ay 5] VALVE #2 CLOSE
42 52VALVE #3 CLOSE
43 S3VALVE #4 CLOSE
44 54VALVE #5 CLOSE
45 SSVALVE #6 CLOSE
46 S%VALVE #7 CLOSE
47 S7VALVE #8 CLOSE
48 110  6ONO OPERATION
49 61 NO OPERATION
50 62HEATER #3 OFF
51 63N0 OPERATION
52 64N0 OPERATION
53 65HEATER #6 OFF
54 G6HEATER SPARE OFF
55 67NO OPERATION
56 111 70NO OPERATION
57 7INO OPERATION
58 72N0 OPERATION
59 73N0 OPERATION
60 © T4NO OPERATION
61 75N0 OPERATION
62 76NO OPERATION
63 77N0 OPERATION

COMMAND BIT #2
COMMAND BIT #3
COMMAND BIT #18 (CALEN) DISABLES CODE 011

(VALVEN) DISABLES CODES 001 & 101 (VOLATILE COMMAND)
(HTREN) DISABLES CODES 010 & 110 (VOLATILE COMMAND)

(STORED COMMAND)

LAFELS AGREE WITH B-E6142D (VALVE SCHEMATIC) REV 12-16-80 WP

END FILE:ISFUNC.TXT

ENGINEER W _PINKUS

DRAFTSMAN MSG 8/23/79

SPACE PHYSICS RESEARCH LABORATORY

INLET SYSTEM FUNCTION TABLE

A Y]

COLLEGE OF ENGINEERING eNMS 8 /23779

) UNIVERSITY OF MICHIGAN 6 /6/19
ANN ARBOR, MICHIGAN B-E 5296 DATE

LAsT uszo R [~ D L
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1

2 +18 Cl/c2+

J 418 C3/CL+

+10V

4 +1& H
5 +18 H1
6 +18 H2
7 +18 H3
8 +18 H4
9 +18 HS
10 +18 He
11 +18 H7

R18
RI19
R20

45

12 +18 HB

13 +28 S/cC

14 46 H

15 18 GND

16 28 GND

17 CELL 1 TMP

IN

ouT2
ouT2
oUT2
IN

ouT!

W W W D W 0w

F

> w

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

CELL 2 TMP

CH GND

EN A

EN B

FMTRST

HEAT 2

HEAT 3

HEAT 4

HEAT 5

HEAT 6

HEAT 8

HEAT]1 HYREB

HEATZ2 HYRSB

HEAT4 HYRB

HEATS5 HYRB

HEATS8 HYRB

HKSCLK

HTREN-

INLETWD

IS1l

Is15

I

ouT2

ouT2

oUT2

H4A

H6
Haa
H4B
Heé
H4A
H4B
Hé

=~ w ] %4
NE=RNSWNSEONDONY DO~

w

R R A FLUG piw

39 ISWEN IN HH 48 LGIC GND IN A
H4A 16 IN B
H4B 16 ouTiT 3
40 LDOA IN M OUTI KK
H4A 2 oUT2 s
H4B 2 Haa 17
Hé 20 H4A 28
41 LDIA IN N H4A 53
H4A 1 HaA 54
H4B 1 H4B 17
H6 22 H4B 53
42 LD2A IN P H4B 54
H4A 3 H6 23
H4B 3 49 ovp Bl IN EE
H6 26 H4A 13
43 LD3A IN R H4A 22
H4B 13
44 LD4LA ”m wu 50 POA R H4A 57
R1 1
45 LDSA _MN ._m.u 51 POB R H4B 57
H6 59 RS 1
46 LEAK | TMP IN ss 52 Pla R H4A 33
oUT2 YY R2 1
47 LEAK 2 TMP IN TT 53 PIB R H4B 33
oUT2 WW ‘ R10 1
54 P2A R H4A 58
R3 1
55 PIB R H4B 58
R11 1
56 P3a X H4A 34
R4 1
57 P3B Rk H4B 34
R12 1
58 P4A R H4A 51
RS 1
ENGINEER  J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | NODE NAME LISTING
COLLEGE OF ENGINEERING INLET PC PG. 1 OF 2
UNIVERSITY OF MICHIGAN GNMS 8/N2 3/10/83
B-E6379C CONTROLLED ]| o+

ANN ARBOR, MICHIGAN
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59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

P4B R
PBUSENA
PBU'SENB
PLUM | TMP
PLUNM 2 THP
PYRO 0a
PYRO 0B
PYRO 1A
PYRO IB
PYRO 2A
PYRO 2B
PYRO 3A
PYRO 3B
PYRO 4A
PYRO 4R
PYRO A DI
PYRO & F1i
PYRO A L1
PYRO B D2
PYRO B F4
PYRO B 1.2
PYRO GND A

Pl

H4B
R13

H4A
IN
H4B
IN
QUT2
IN
ouT2

R1

RY
ouT2
R2
ouT?2
RI10
ouT2

ouT?
RI11
ouUT2

ouT2

[N

w N
N = OO R =R =R R = O W0 N ==t

e

&1 PYRO GND

82 PYRO PW A

83 PYRO PW B

84 PYROPLSAL
85 PYROPLSA?2
86 PYROPLSBI1
87 PYROPLSB2

88 SOl

B¢ S05

©d s06

¢1 S07

92 SDATOUT A
93 SDATOUT B
94 SEQCL1

95 SEQCLI1D
96 SEQCL10A

97 SEQCLI10B

98 SEQCLI11A

99 SEQCLI1IB

100 SEQCL12A

[

IN
ouT?2
oUT2
H4B
E
R24
R25
R26
IN
Fl
F2
IN
F3
F&
IN
RO
IN

H4A
H4B
IN

Pln

XX
B

w

o
wwO NN NW

EEVIN

101

102
103
104
105
106
107
108
109

110

112
113
114
115
116
117
118

119

120

121

122

123

124

125

126

STunAl

SEQCL128

SEQCL2
SEQCL3
SEQCL4
SEQCLS
SEQCL6
SEQCL7
SEQCLB
SEQOPI
SEQOP2
SEQOP3
SEQOP4
SEQOPS
SEQOP6
SEQOP7
SEQOPS
TEST 24A
TEST 2B

V10A +CLSE

V10B +CLSE

V1IiA 4CLSE

V11B +4CLSE

V12A +4CLSE

V12B +CLSE

VALVCL1

VALVCL2

H4B
HSB
R16
R26
H17

ouTl
H5B
R7
ouTl
H5B
R15
QUT1
H5B
R8
outl
H5B
R16
QuUTl1
H17
oUT1
H17

8

127 VvALVCL3 OUT1 F 142 VALVOPS oUTI S
17 23 H1?7 34
128 VALVCLA oUTl J 143 VALVOPY oUTl U
H1? 27 H6 28
129 VALVCLS ouTl L 144 Vswi B8 ouT2 V
H17 59 H4B 23
130 VALVCL6 ouUTl N 145 VSWI0A B7 oUT2 LL
H17 51 H4A 26
131 VALVCL7 oUT1 R 146 VSWIOB B6 OUT2 MM
W17 40 H4A 25
132 VALVCLS oUTI T 147 VSW11A BS OUT2 RR
H17 32 H4A 24
133 VALVCLY oUT1 v 148 VSW1IB B4 OUT2 VV
He 27 H4A 19
134 VALVEN- N BB 149 VSWI2A B3 OUT1 FF
Heé 19 H4A 20
H6 21 150 vSW12B B2 OUT! HH
H4A 21
135 VALVOPI oUT1 A
H17 2 151 VSW2 B7 OUT2 Z
H4B 26
136 VALV oUT1 C
Lvor2 =_w 1o 152 vsw3 B6 OUTZ DD
137 VALVOP3 0UT] E H4B 25
17 21 153 VSW4 BS OUT2 JJ
H4B 24
138 VALVOP4 OUT1 ®
W17 79 154 VSWS B4 OUT2 NN
139 VALVOPS ouTl K H4B 19
R17 57 155 VSub B3 OUT2 TT
140 VALVOP® oUT1 M Hug 20
K17 53 156 VSW7 B2 O0UT2 X
141 VALVOP?7 oUTE P H4p 21
17 38
ILTKS . PIK 10-Mar-83
NO. SIGNAL PLUG PIN
157 VSWB Bl OUT2 BB
H4B 22
158 VSW9 B8 0UT2 FF
H4A 23
ENGINEER _J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | NODE NAME LISTING P 2 OF 2
COLLEGE OF ENGINEERING _Othu PC w\zﬂ =
UNIVERSITY OF MICHIGAN 3/10,
ANN ARBOR, MICHIGAN B-E6589C CONTROLLED DATE
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S mre asa

Ve Toa T [l renenah
AT N NEY ERITE 1117 0 by Tl
BERST] LR | TITtE

o

oo (R

vrl [ SR

1 yole

1. AT s w e b DTALGRAM

4 | e

FoELECTRICAL ]

1.

1.4 B RO R CRYSTEM

1.5 47170 CMNDY SYSTEM CONCEFRT
1.7 4719k DATA SYLTEM

1.7 IMLUET TNTRL SYS (0

W F BIAS LYLTEM
§ DYNC
Ty 1Em

.0 WIRTMG HARNE=Z

E1S0OK (IVERALL HOARNESS SLHEMATIC
L300 VHLVE HGRNFES FICTORT AL
£301  MAIN HARMEZS PICTORIAL
£A7 7 CSPATECRAE T HERNESS

MAIN HARME HAGE 1

MATN HARMNE FALE =

MAIN HARMEZZ FAGE 2

ELECTROME HARNE
INLET =¥3 CONMECT
INLET FYRO HARNFTS
INLET QUITFPLT HARNEST
SENLOR FIN ATSTONMENTS
S0 2RO CONTINENTAL CONNEC TORT
To14 4£75A GROOKDING FLAN

1S AGae MAIN HE, BLVE BOnTTION

[

[N E1Y I R R TN 1V /12 /0
L FOIN FOWEFOLLPELY
. S K FRLY FL-f HEMAT T4
Ca41F [t
1570
FUR T 11.0 L
1k

HTRING tLayonT
HV xEMER THIM

FLIMP PC LAYOUT

FILAMENT SUFFLY
FIL PC BOARD

HZ FILAMENT HYERID
TRANSFORMERS
INDLWCTORS
COMPONENT LAYGUT
LAYOUT REVERSE

10,0 INLET SYSTEM
INLET CONTROL RLOCH
INLET

HaA/B FYRD DRIVE HY

10.4 S8OIRKCINLET FC CONECTION
10.5  SQOAR INLET PC CONECTION
10.¢  629zBCINLET PC CONECTION

10,17 S231  INLET GROUND FLAN
10,18 5294 INLET FUNCTION TAEL
17 6379RCNOLE NAME LIST PGI
Z0 ESETRCNODE NAME LIST PGZ
21 6429R

LESIGN
FLIMF HY TRAN-FNIRMER

PO SCHEMATIC 1wz [10-3BpIMeT FC Stuaare 242

S4XIE HEAr VALVE DRIVE A HYERID W17
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Waly FC ROARLE
LC | AQY (42 — DOLIA IF
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1 FC OSCHEMATIC 1

1 P SCHEMATIC 2
H7 TIMER HYERID

HY COMMANTT MEM HYEBRRID
M1l CALS HYERRID PGI

H11 CALC HYBRID FGZ2
H1* FORMAT DATA HYB FGI
H1Z FORMAT DATA HYE FG2

H1A CALCULATOR PROM
[Rriup| INFUT LT 1
INPUT LST 2
INPUT LST 3
LGC1 NAME LIST 1
LGCE NODE NAME LIST 2
LGC1 TOF LAYER PC
LGC1 LAYER #2 FPC
L6561 LAYER #3 PC

LAYER #4 PC
LAYER #5 PC
LAYER #& PC
LAYER #7 PC

LoCl BTM LAYER FC
LTl CONNECTOR WIRING
LGEL ALX, BLOL LAYOUT
LOwSIC 2 PO SCHEMATIC

HE ANAMUIX HYBRID
HI1O0A/B PROGRAM MEM HYE
H1S CORE MEMORY HYEBRID
LGCZ MODE INFUT LST 1
LGC2 NODE INFUT LEST Z
LGC2 NODE NAME LIST 1
LGLCZ COMPONENT LAYOUT
LGCZ LAYQUT REVERSE

TOF LAYER PC BUOARD LGCZ AUX.BO. SCHEMATIC

£2 &430B LLAYER Z PU BUARLD LGC2Z AUX LAYQUT
10.232 6431B LAYER 2 FC BOARD -
10,24 &£432ZR LAYER 4 PC BOARD
10,25 6433F LAYER S FPLC BOARD
10,24 £424R LAYER & FC ROARD

27 &43SKE LAYER 7 FC BUOARD
10,08 L434R LAYER & FC BOARD
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i HI
* HSB

Hioob
H11 il
H11
HIZ X
H1Z ROD CTRL RO
H1Z2 FORMnaT LATAL
H1Z FIRMAT DATA
H14 FLELL-E ¢ \MF

TI17LF

TMI NG

INEET 0 TIMING
FObHIAT I TIMEING
LDATA TRONS TIMING
THIHCOM F
A/D DONVERTER TIMING
CALYT TIMING 1 OF 2
CALC TIMING Z OF 2
CMND INFUT TIMING
TURN-CGN-RESET TIMING

TNLET TIMIMG FLINC
TM DATA FMT TIMING

CORE TIMING

Foeas TITH 1/
LR MI=C L BNE s

1 ! [ By 4TONT TARLE
IR 11T FEEIME NT
1 FofeTt

' S ETRTION
! o e
1 CTS ETHANT AL TG THIE Y

1o 0 Th=T FOUITFMENT 2 BUXES

f=t |

RE TEST HOX

FF TE-T RO

RF TEZT BOX

FF TE-T ROX

KF TEST BOX

RFE TEST EROX

RE TEST ROX

RF TE=T ROX

KE TEST RO

YALVE LMt eloR
FROM FRGM INTERFACE
MaNLIA]

TEST JdlG H1é& FROM
H1 TEZT ROX
FROM SIMUE AT

UNIVERSITY OF MICHIGAN
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i Z  FROM SIMULAT
AT TIMING £57  FROM SIMULATOR FG3
19,21 S307 GAE LOGIC INTERFACE
19%.02 €754 KHIAS XFMER TEST CIRCUIT
19, 7% (797 RIAS GENERAL TEST SETUP
INTER TIMEL INE
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PWR ON o— L —ie- INSTRUMENT
vtm wam HI..lT POWER SUPPLY e REQUIRED
_b‘ T "

PUMP ON e——— PUMP HV
PUMP OFF e—————— SUPPLY &

PUMP MON *—1 MONITOR P - VTt mmm e — e e — ey
PYRO POWER ' . ‘
[ : | PULSE | | DISCRIMINATOR .
_11..----—‘-,----:}_ | AMP . '| & COUNTER '
__ VES m ! " | _ - "
it = gt ION QUADRUPOLE aoeaee | e R W
INLET 2 [ WEATERS [T SOURCE .MASS ANALYZER | pETECTOR ' |CURRENT|! :|FLOATING POINT "
i ponps _ T | AMP m m COMPRESSOR TIMING "
! 64 " R R R B Ty FEpu—— _r|:| --- 40 -—— | '
INLET | ALament |1 | eLecTrooe Y i o lisBiT |
DECODER suly [T 1| suey |1 | ROD SURPLY | i gyppyy [ cos \ | REGISTER ”
He T e AC & 0C tv.luiulln».nulnumll ! t
Ha N we | _ } _ DIGITAL !
He CMNDS _ ! . a— _ ' OIGITAL |,_ﬂ. MULTIPLEX i
Rt EET ; m_mr_.m.mmzq ! S elaliale h-[!J,_ RANGE L L _HOUSEKEEPING L] @& BIT IT
1 LI} 1 - —m e - - ——— -
| Losic " .| MASS VALUE {i !~ CONTROL: | T | FORMATTER| ||
. T| cALCULATOR |; ! Il o | '
J_ » A4 A UUR E— U 8 BIT | "
et ic ooy rlhe- I \D " FLag | D/A [0 0
! GSE el 24 BIT REGISTER 5] i} W1 | TIANALOG —i v
; o o - Lo - CMNDS-- ANALOG 't |\ poior p b
L : i g llllllllllll H0 HOUSEKEEPING I_r ‘ :
CLOCK et i e . ! — cuND |
mm_o INIT o] Pt l.%:wb«mx | ewzworwer. | : i —— e 1
| " , " OUTPUT
[ [}
' ne 8@8 LtTToIoIiiIooont e ! BUFFER
1 . .
: COMMAND PROCESSOR [T, INSTRUMENT
' “O‘ZO M & CORE MEMORY - s I:Wmnzxfmoc!i)%% BITS . ENGINEER __J MAURER /G CARIGNAN 2/6/73_} DRAFTSMAN _PD 2/8/79
_r |l|-||||||||||w-4|.||1|||:|_n|:||-L : "] SPACE PHYSICS RESEARCH LABORATORY | BLOCK DIAGRAM —
V] G-.—-)F . - COLLEGE OF ENGINEERING GALILEO - NMS 5/25/62
™ &= y UNIVERSITY OF MICHIGAN - : §/28/19
: ' ANN ARBOR, MICHIGAN B-E43i108 DATE
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MODE SELECT (GSE FUNCTION)

MULTIPLIER  MULTIPLIER NoTe .
ANALOG AMP  PULSE AMP =
TIMING INTERCONN
COMMAND CLOCK, ENABLE, OATA OUTPUT oUTAUT THRESHOLD VOLTAGE Daimg i oroﬂ..unm%w:a .
(FROM CONTROL LOGIC) sHowN
POWER -
oN THRESHOLD DETECTOR
RESET
8 BIT
SEQUENCE INITIATE CMD CTR STOP < WIGH - SPEED
COUNTER
TM_SYNC
_ 1
[ 8 BIT 16 BIT
2 TA ENV] 13 BI7 » ¢ PUT LOW - SPEED
2 HZ (DATA ENV) I, TIMECODE COUNTER OMMAND INPU <
Eco REGISTER COUNTER
5 8ITS T/M'D;
3 eetsoaa {1 |__________
F e (e s £ : _ h
||||||||| DIGITAL DATA MUX'S LINEAR-TO - FLOATING POINT &
PARALLEL - TO - SERIAL | &= LINEAR OUTPUT
CONVERTER (TEST POINT)
s 22 BIT 1 18 8IT 3 BITS)
8192 WORD x 16 8IT STORAGE 1 CORE
PBOGRAM READ-ONLY REGISTER ] MEMORY
MEMORY . 1
- TIMECODE
ANALOG e eind  DIGITAL
ANALOG o MUX [ 470 L MOLTANAANA MKl x| o 1o t/m
PROGRAM WORD |~ ~—~———~—=-— HOUSEREEPING ! CONV SYNC PATTERN o {16 BITS /.5 SEC)
Mm»mcwnmm:oﬁ 24 8IT PARAMETERS ] COMMAND STATE
. STORAGE REGISTER i Aﬂ‘ . + INLET 8 FIL_STATE
22 BITS Rf FREQ
—_ T/M'D
Fi ECT 8
Ba. FIL# 2 _J_J_J_Jvave 8 Heater oisastEs, FiL w.mmwmn_.m
STATUS  STATUS GAIN CHECK CONTROL —
- TUNE CHECK CONTROL! San
L#1
STATUS MASS SELECT OFFSET 0SC. TEMP. VREF uv SELECT SENSITIVITY
3 (] (] ’ 1 . L]
COMPARATOR

TUNING CORRECTION

ouTeut

DATA ENABLES

CONTROL LOGKC &
INLET LOGIC & CALCULATOR - MICRO - TIMING DATA CLOCK
GENERATOR
FILAMENT LOGIC s Ly —.
I E o/A _ _ _ THRESHOLD VOLTAGE
_ (TO PULSE THRESHOLO DETECTOR) SENSITIVITY
m__,#_ oesrsmze|  BsH L / CONTROL
ON /OFF ENS
w_b\dmw ---| onsomrce]  voLtace 4 M\\N_wwww
/\l\ IONIZING FREQUENCY, VAC vocC MULTIPLIER HV 6-8-79
TO ENERGY ZERO, TOTAL CONTROL CONTROL || ConTROL
VALVES CONTROL SELECT 1 ENGINEER W H PINKUS 8 -25-70 | DRAFTSMAN M L D 11-1-78
) o .
HEATERS EXTERNAL SPACE PHYSICS RESEARCH LABORATORY | BLOCK DIAGRAM
AMMmozl.._u%%u_oz, COLLEGE OF ENGINEERING CONTROL AND DATA LOGIC

UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

GALILEO — NMS

B-E4465A
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GSE RY 8 RELAY 4
47K MONITOR DUAL
v TST PWR M%W — ‘Ouby 3000 LATCH LATCH w w w
crwma AN — TN RELAYS ¢ 16 peg RELAYS
vewr B8 (19 ol wg W m > —
—o <
= P LATCH PUMP * ' W 3 >
Puwe ON (@3- wrﬁhm RELAYS  $—0=%0 —e PV 10 REG “v
<) | —o INLET
PUMP OFF RY DRIVE w +
© 2 L W [~ *3 Reo HEATERS 25 St et Taiots
SEE DWG VA
B-E 6506,PG.114 _I.Hv mcn» s
FOR SWITCH
CONTROL U.-Q DR lr /s . PUMP +29
SEE B-E 6503, PG 13 — HV SUPPLY MON A ﬁ .
FOR RELAY CIRCUITS l# ¥
man on - (3~ BUFFER 3 MON | pesz EM BIAS FIL RF -oﬂmr.__.. VALVE
a - “{MAIN PWM n -
RY DRIVE ! = | > [on
MaIN OFF @ S Hu_ FEEDTHRU SUPPLY ﬂ ~ ~ —
PWR RTN (2 ™ FILTER SEE OWG_B-E 6678, PG.2 14
PWR RTN _- FOR INSTRUMENT GROUNDING PLAN.
PYRO B .
w Mm _ 1 mhy
== ey 200 K
PYRO A 1 I, REV. 8-2-T79 ADDED R OIVIDER FOR
; , : N SEE DWG. B-E 5287A PYRO FILTER CAPS.
_ our o PYRO 4 PYRO PG. 110 FOR PYRO
.37 FIN { A B SYSTEM. 2. REV. 8-20-79 ADDED JUMPER BETWEEN
HERME TIC PYRO A AND PYRO 8 POWER INPUT.
mozzmnqoz = CIRCUITS | o7 CIRCUITS
L. e 3 REV 8 3-5-81 ADDED GSE ENABLZ TO PN %6
[ PYRO GND & @ 00K CHANGED POWER SWITCHING CONCEPT
) SOK COMNECTED INLET HEATERS TO SA POWER
PYRO OND B m.s : ADDED GSE RY MON
CMND ENV ] 4 REV.C 8-27-81 MOVED HEATER GND
ARC CMND  lws—+ 10 ADDED INFORMATION.
CMND CLK
BUFFER LOGIC
CMND DATA
S | — GSE RY MON
DATA ENV ( -ree
SEE DWG — rwn
B-E6679 ARC hat + 10 ~ pwh om
PG 115 DATA ENV2 BUFFER - ate cinz oata out oo
. 4 T -
MA_UM om._.dvonx paTA  CLK | \ WWW).O DATA ENV2 (lh - pwoa SiC Gup
. DATA Cik 1 ==-----—-->--3-~ s
w__mw DATA | tata cix2 5 S aratw (v)u L L-treocun s W\ ) poee
pata OUT o O T n\..wmr — t/mdj CumD ENY
T - 3 . GSEEWABL |
eresNz ARC [ - y2rea mzz ; h.’llu Cuno Cux
32768122 4 14 +10 s2768n2) »Vt’uHV = \:ro o..on_xxc oath Aﬂ
BUFFER [-— T AN ~ e
MNR FRM | FFE \ FORMAT AR FRM Z o T v...vo-mo..%- MS m.‘
MNR FRM 2 LOGIC an rmu . Sl sump oM -
ﬁ . mour oFF SEP 11983
SEQINIY
GSE ENABL1 - 1=—=.—.
mwm: MMM Nw»wr = DISTRIBUTE DRAWING CHANGES TO: B BLOCK, J. MAURER, §. WAY (GSFC)
GSE anamux (35 ANALOG MUX OUT ENGINEER _ J MAURER DRAFTSMAN TS 613 79 W\“\B
5/25/82
SEE OWG ON WON @l|t0u>x]||o +s PwR SPACE PHYSICS RESEARCH LABORATORY | ELECTRICAL  (NTERFACE Y
BEot ror Veme wow (3 PUMP CURRENT MON SHLD GHO| COLLEGE OF ENGINEERING GNMS s/14 /80
ANALOG SIG D e e — — UNIVERSITY OF MICHIGAN 3/2a/81
SIG GND SHLD GNDZ | ANN ARBOR, MICHIGAN B-E 538I1C CONTROLLED DATE
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LET
— N
= VALVE vaLves
PW MON CONTROL
= NET HEATERS
FEEDTHRU HEATER X 8
FTTS__FueR Mﬂ
e . N
— wm f———= -4KV ELECTRON MULTIPLIER
«29v
pwr oN O
POWER PULSE d
CONTROL WIDTH = Hy suberv 3
MOOULA | PaGE32 |
PwR OFF ()— d-ATOR
CONTROL
. SEE PAGE 1.10
FOR VOLTAGES
- L
: — A
=L 104d - Biss suemLy
REF m m m w
ﬁ 10 ROD [——— ROD AC/DC
=/ SUPPLY
-
: _ M AC & DC
— +8 |
PWP RIN +
O _ PAGE 12-2 N_:
- W m —» FiLt
FILY SUPPLY
,I_ PAGE 4.1
E ! FILT OR fIL2 ON
_ x5
VOLTAGE  |—a= +5kv PUMP POWER L —» FiL2
MULTIPLIER
pump oN (Or . FIL 2 SUPPLY
POWER __PAGE4.2 |
CONTROL |
PuMp ofr (O
PUMP )
CURRENT L i
I
HonToR ENGINEER __J MAURER 10/10/78 ]| DRAFTSMAN _PD. 2/6/79
_ "I space PHYsICS RESEARCH LABORATORY | power sYSTEM
COLLEGE OF ENGINEERING GALILEO -~ NMS
UNIVERSITY OF MICHIGAN 6/12/7
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f®E 111338 0 37/ew

QUANTITATIVE COMMAND

INPUT TABLE

(us®) (Ls8)
._.O.NUOOOQ
0 |00 Xxx 23 435
I |JO1 67 8 910U
2 {1 0 1213141516 17
3 (V1 B9 wAaNRB
—

L—aoonESS 81T

(FOUR QUANTITATIVE WORDS TO COMPLETELY
CONFIGURE TUNE MEMORY)

HOUSEKEEPING DATA
READBACK TABLE

Qata |
EmABLE u.uﬂc..rm 8-BIT SHIFT REGISTER
cLogk | BUFFE
Tmcmmmen 2 I o
E ADDRES S
DECODER
| — ."-
2N L A
- h 3 _ (M Y
- {3) 2 () (o}
6-BIT SR 6-BIT SR 6-8IT SR 4-BIT SR
23 1 = 2
LS | ]

o
TO INSTRUMENT FUNCTIONS

(MsB) (Ls8)
o*o.mubum 7

S |XXx23 456 7

€ |89i0N 121314 18

!

18 Xt CORE MEMORY

|

I. CORE FULLY REWRITTEN AFTER EACH RECEPTION

2. CORE DUMPED INTO REGISTER & REWRITTEN AT EACH
POWER TURN-ON

7T |I6iTIBI19 2021 22 23

(READ BACK ONLY WHEN PROGRAM STEP
(HK WORD2) READS O OR1)

SEE ALSO: B-E6692 (QUANTITATIVE COMMANDOS)

ENGINEER W H PINKUS DRAFTSMAN AGK 2-4.79

SPACE PHYSICS RESEARCH LABORATORY| COMMAND SYSTEM CONCEPT

COLLEGE OF ENGINEERING

. $/25/82 g
UNIVERSITY OF MICHIGAN GALILEO - NMS 2-8.79
ANN ARBOR, MICHIGAN B-E4717C DATE
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KL 191133 870 37700

ELECTRON PULSE

MULTIPLIER AMPLIFIER
ELECTROMETER
AMPLIFIER

“"MULTANA"
RANGE
SELECT
VALUES MULTIPLEXER

A (ms88) (LsB)
woroNfO t 2 3 4 5 6 7 8 9 1811 12131415
THRESHOLD ofo 1J]rlo1 23]o01 23 «5 67 8
DETECTOR ELECYRON J 112 3
h WULTIPLIER \ 2[4 8 .
OUTPUT
24-817 curRent =~ =31 T
("MULTANA") 410 1
COUNTER
~ s{2 3
-— - = ENGINEERING
VALUES 6|43
FLOATING - 1le 7 ]
POINT
CONVERTER -~ \ RN — p)
hllI— .— EXPONEN FRACTION
Y SENSITIVITY FLAG BIT
- H
T REGSTER OUSEKEEPING DATA
’ OIGITAL ENGINEERING
VALUES
8-8IT
»u»..oaa wmu_hr
- l
R SHIFT REGISTERS OIGITAL
CONVERTER MULTIPLEXER TO/FROM
——— — a SPACECRAFT
BIT FORMAT TELEMETRY
— TIMING TIMING
ENGINEERING
8- 8IT VALUES
SHIFT REGISTER
8- OIT MULTANA )
SHIFT REGISTER .
SEE ALSO: B-E5269 (DATA FORMAT)
ENGINEER WH V_ic.m DRAFTSMAN G AW 2-6—-T9

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

DATA SYSTEM CONCEPT

GALILEOQ — NMS

8/25/82
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ats 30l

M REP 8 ACC VOLTAGES
LIMITED TO £5v Max

@L((;

IFBCRT

1 REP
+15R v W/u A

SAT - 130 =

SAT

+15R &—AAAN~

FS1 FC1 __ION REP  ~ © -
+30V
ION SOURCE
85 E LENS
AC FIL
18V RMS
16A PEAK
o) 80% as IFA
75 DEFLECTOR
34pa
ha 125 MASK
— ] NOZZLE
500 QB= "3V
8SH=2-11{D/a)
+30V MON AS TARGET !
30V MON AS GUN [p
0OV MON NO CURRENT ”
,
1

-75, ~30,15, 0

+29 +29
- |+ <-4
PULSE WIDTH vcwwm ﬂﬂwﬂ.
MODULATOR v MODUL .
FIL | OFF +3yv *3v > FIL 2
Igu | : OFF
~ TI FIXED OUTPUY
25V aer K 4L | 12 8 T3 VOLTAGE SELECTED < K + 28V Rer
= | a8y 2 BIT D/A
g +15R 1 MON 2
1 MON 1 +I5R PR §
20K _ . Ll .‘ mmng 20K
B " .
[SURRCAR DRV R PR 9% .4 THNGINEER 0 MAGRER W/i4/78 DRAFTSMAN P D /EL i/16/78
JAN 131984 SPACE PHYSICS RESEARCH LABORATORY ION SOURCE BIAS SYSTEM
"C" REV INCLUDES ADDITION OF FILAMENT CONE i 8 2 Foeren " COLLEGE OF ENGINEERING ONMS EWEEVID
L7 REV MOVED REF FROM FS TO fiL _A pe m. < UNIVERSITY OF MICHIGAN 1W/1/83
"E" REV CHANGED REP, ACC, FC VOLTAGES LRI ANN ARBOR. MICHIGAN B-E4890F py—
[}
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vt 4ty sieme

GALIL

NO PROBE MAJOR
FRAME SYNC USED

.

NMS 16 BIT WORD

64 WORDS/ MINOR FRAME
EO PROBE TM MINOR FRAME 8 BITS/ WORD
NMS MINOR FRAME BIT 285121024 M_oﬂmw!wz “O”ou!q
oj1]2|3]|4(5]6]|7 64 ]I "
STARTS WITH { ST 17/ SEC NASA-STD SYNC.
8 14]15 READOUT (687) wORDS/SEC| 8 |16 |64 ]|120 (000111010110010)
AFTER MINOR use [
16 |22]2s FRAME eaoR Frames/sed a2s[ 25 1 | 2 L
24 30131 SEC/MJR F |256}128| 32116
BETWEEN FOWER TURN-ON
“ ader — B o .,
4647 NMS WILL OPERATE AT ANY OF TME
5455 ABOVE BIT RATES, WITH PROPER SCALING .«..m.ﬂ.m»rqmwr:m%zhnu%;
PROBE MINOR FOR COUNTS PER INTEG ) RE PCATEDLY. SEomT e
62[63 FRAME SYNC O AND RELEASES T FOR
PuLsE NORMAL OPERATION.

NMS OATA m«ﬁy
WITH | ST MINOR

MAIN FRAME WD6

| MAIN FRAME wD7

PROBE TM MINOR FRAME.

NMS HAS 8, I6-BIT WORDS PER

PROGRAM STEP IS THE
NUMBER OF NMS MAJOR
FRAMES X8 , SINCE

FRAME SYNC AFTER

o1

2 3 4 86 €678 9 10111211413

SEQ INIT RESULT
OF FIRST INTEGRATION

HsKP| s | EXPONENT

LSB

N FORMAT READS
OUT IN MF WORDS
4 aIs.

[mss FRACTION

4

SENSITIVITY

MAIN SCIENCE DATA

NMS 8 WORD MINOR FRAME

6 7 /14 15 22 25 30 31 38 39 46 47 54 55 62 63
h
...
14 R}
6 _ 14 _ 22 _ 30 38 — 46 4 54 _ 62
olttortdoltloiailotilorslor oy
0 1 2 3 4 6 6 7]0 t 2 3 4 5 6 7
\____ MULTIPUER CURRENT A HOUSEKEEPING SUBCOM y

SEQUENCE INIT. READS
“00i" BEFORE SEQ. INIT.

COMMAND STATUS IS A
COMPLETE READ BACK
OF THE COMMAND MEMORY.

THE HOUSEKEEPING WORD IS
MULTIPLEXED TO MAKE A NMS
INSTRUMENT MAJOR FRAME
OF 32, B-BIT WORDS

TWO BITS PER NMS WORD
ASSEMBLED TO MAKE |,

8-BIT HOUSEKEEPING WORD

MINOR FRAME .

8/1/80 REV ANALOG SUBCOM (JM)

[ [ 2 3 [y D) 6 ?
/’o INC
8 9 0 1 12 13 4 [
16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 £
NMS MAJOR FRAME
BEFORE SEQ INIT
AND
IST MAJOR FRAME FOLLOWING
AFTER SEQ INIT MAJOR FRAMES
@ SYNC MSB 0 SYNC MSB
1 SYNC LSB 1 SYNC LSB
2 PRGM STEP 2 PRGM STEP
3 VALVE STATUS 1 3  VALVE STATUS 1
4 VALVE STATUS 2 4 VALVE STATUS 2
S CMND STATUS 1 5 CELL 2 TMP (T6)
6 CMND STATUS 2 ' 6 LEAK 2 TMP (T4)
7 CMND STATUS 3 7 INLT 2 TMP (T1)
8 PWR MON 8 PWR MON
9 MULTANA 9 MULTANA
18 PUMP CURRENT 10 PUMP CURRENT
11 HV MON 11 HV MON
12 EMIS 1 MON 12 EMIS 1 MON
13 EMIS 2 MON 13 EMIS 2 MON
14 RF FREQ 14 FIL 1 1
15 RF FREQ 15 FIL 2 1
16 REP MON 16 REP MON ]
17 ACC MON 17 ACC MON |
18 +29 MON 18 +29 MON
19 SHELL PRS 19 SHELL PRS
20 BIAS T2 H 20 BIAS T2
21 PUMP VOLTS 21 PUMP VOLTS
22 0SC AGC ; 22 0SC AGC '
23 OSC TMP I 23 osc TMP
' 24 ELECT TMP : 24 ELECT TMP
25 CELL 1 TMP Aﬂmv_ 25 CELL 1 TMP (15).
' 26 LEAK 1 TMP (T3) 26 LEAK 1 TMP (T3)
27 INLT 1 TMP (T2)! 27 INLT 1 TMP {T2)
28 ANODE (T8) ' 28 ANODE (T8)
29 ANALYZER (T7) 29 ANALYZER (T7)
380 RF FREQ 38 RF FREQ
31 RF FREQ . 31 RF FREQ

SEE ALSO: B-E4718 (DATA SYSTEM CONCEPT)
B ot

MULTIPLIER CURRENT VAL HOUSE KEEPING ANALDG VALUES COLLECTEQ ENGINEER PINKUS/ MAURER 4-28-79 DRAFTSMAN TS 5-4-79

o o DURING MF WORD 7. DIGITAL VALUES SPACE PHYSICS RESEARCH LABORATORY | DATA FORMAT 8 SYNC I

INTEGRATION IN PREVIOU COLLECTED AT BEGINNING OF MF WORD 38.

MINOR FRAME - AS SELECTED COLLEGE OF ENGINEERING GNMS 0/6/80

8Y PROGRAM PROM . UNIVERSITY OF MICHIGAN a/1/80
ANN ARBOR, MICHIGAN B-E 52698 DATE

C o
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Rl iy 1334 59 slvve

SPACECRAFT NEUTRAL MASS SPECTROMETER :
" FUSE A 1mH
PYRO ARM 1 ) === GNMS$
PYRO A ARM
.h_u., BUS SWA
|
| 0 | >
“ v 2 sw| sw2 sw3 swa
2A FUSES = oe7 A A A A
| L]
|
! [ R R R
| 1 osr
\ e T
| AT AN A 2 Y
| ! V1A ' )2a { 134 L 14A
\N % ANt A Ny 4
I PYRO T
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KaL 191133 47w

RF1
FLTER

SPACECRAFT  POWER GROUND

——POWER SWITCH CIRCUIT ———

D S/C +28 o "o
— R RY3
g oo
"Y2 RY4
PUMP POWER +28.5/C POWER SA POWER
GROUND
RYt
T MEAT 2
08 —o"o. A~ LEAX |
MAIN SUPPLY ﬂ
PWM RY2
B HEAT 4
09 ..llo\!o-ll)\((.lllull. INLET 2 (HIGH)

feet— 117 ms

HEATER POWER

-
T

| LEAK 2

INLET 2 (LOW)

PROM CONTROL
SEQUENCER Hv LOGIC o ven = A ceLL o
— VA CELL 2
(H6) et AW
RELAYS RESET BEFORE v# @ CELL 182 E ARE
SEQIMT  COMMAND POWERED &Y EITHER 6
COMMAND OR +W TO B 8D
MHEATERS
OFF

POWER ON {RESET) COMDITION
IS RELAYS EMABLED

ALL RELAYS ARE MUGHMS TESTED,
TELEDYNE 422, 24v, DPOT, LATCHING RELAYS

ENGINEER J. MAURER

DRAFTSMAN 8T

1/96/80

COLLEGE OF ENGINEERING

SPACE PHYSICS RESEARCH LABORATORY | HEATER POWER CONCEPT

8/26/81
UNIVERSITY OF MICHIGAN GNMS 5/18/81
ANN ARBOR, MICHIGAN B-E6404 DATE
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waks 4801

SEE  OWG
Ry | FOR RELAY
MONITOR OETAILS
ALL RELAYS TELEDYNE
422 LATCHING SCREENED
BY AMES / HUGHES \
4] L2 \
HERMETIC S/G ) ns\..ﬂ/. 00uhy HEATER
N ) LATCHING
+28 s/c (L 0 A , Pt
013 €
UTX 4110
) Soph
+28 sc(19) by "
. T3
+28 157¢7) G) : %wwmc . 5.4 -
sKz ! oNTROL —=| DRIVE B PWM
_ * ! € CLR 79 DRIVE DRIVE w_.“.amch
! Vol V50
PWR GND EMI_FIWLTER  10uhy ConTROL fo =33 Khz — .
I ¢ Sy
PwR  GNO GO) . — {00 l ]
1 y FB fo =33 Khz
" e oND PART DESIGNATIONS FROM € 6462
HEATER AT PC BOARD
POWER
RETURN
POWER SUPPLY PC. BOARD DWG D-E6462
ENGINEER MAURER DRAFTSMAN G.WIGGINS 4/15/81
SPACE PHYSICS RESEARCH LABORATORY | POWER  SWITCH INTERFACE
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN GNMS 5/25/82
ANN ARBOR. MICHIGAN B-£E6503 paTE’
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nate apt

+2BSA D>

PUMP
HEATER
PW GNO J
BUFFER CONMECTIONS
PER MPS31.01, 34.4(C)
PG2 OF 2, REV 5
09
s >
U M RIS -4 C3
5 £ b TS lﬁ /58
T
. u3
354
: ]
_H© * _ N * ) 4 g )
+
s 0 Tcs
" w Il.n.v& a7/8 ) s 5 | ) L)
PWR | RY1 RY3 TRV RY2 RY2  RY4 RY3  RAv4
oo ON  ON OFF  OFF ON  ON OFF  OFF
] ] i
AL az@l@ &)
[} i
[l ] 1
Voo
. DO
[
[
| ) 1 f
1 i
R %
1 1 |
o
-
on. E—~O—®
« ' |
¢ 1 1
Voo
PUMP £
oy 000
Ll 1 _
Ms S/t )
“ ALL PARTS OESIGNATIONS PER E6462
! POWER SUPPLY PC BOARD
| OWG D-E6462
b e e e - ENGINEER J_ MAURER DRAFTSMAN __ 46 a/15/8:
SPACE PHYSICS RESEARCH LABORATORY | POWER SWITCHING CONTROL
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN GNMS 8718 781
ANN ARBOR. MICHIGAN B-E6506 DATE
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KaLs 4001

SEQINIT

MNRFRMI
MNRF RM2

CMNDENYV
CMNODAT

32768HZZ
32768BHZ!
CMNDCLK

DATACLK!
DATACLK 2
DATAENV )

DATAENV 2

DATAQUT

+1OVOLTS

- 8-E 6507 & B-€6308.

t

ENGINEER W H PINKUS 8/27/81 DRAFTSMAN TS 8/29/81

SPACE PHYSICS RESEARCH LABORATORY DIGITAL COMMAND, TIMING & DATA

COLLEGE OF ENGINEERING %ﬁﬂ)ﬁ

UNIVERSITY OF MICHIGAN 5/25/82
ANN ARBOR. MICHIGAN B-E 6679 DATE
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+5v
REG

2700

-is
SIG GND

HYBRID Hi
B-E544IF

POWER SUPPLY PC BOARD
DWG D-E6462 a/10/81

PUMP  MON

ENGINEER J. MAURER

DRAFTSMAN J.6 4/10/81

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

ANALOG MONITOR INTERFACE

GNMS
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LN [ Bl Mass calculator

1 +10V 61 LS4
2 +10v 62 LS6 *FILE:LGIN3.PIN DISC:GNMS WIRE LISTS £PRL REFERENCE FILE:81/103
3 * 63 LS7 * -
4 CLESR2- 64 * . Hie FROM o REFER TO DRAWING B-E6146 (PG.11.1) FOR ADLITIONAL INFORMATION
5 MT4 65 * *
6 MTAO 66 . ! Bty » EDITs: 3-11-81 BY JM
7 MTS 67 * 2 EMT6 * Added LGCl, LGC2, LGC3, Plug layouts per Main Harness
8 MT6 68 BCNI2 3 BMTS .
9 MT3 69 BCN14 4 BMT4 » 3-16-81 BY JM & WP
10 MT2 70 BCN13 5 * . CHGED MUX1 TO CMUX1, CHGD ELECTMP to TMP PWR, CHGED
11 MT} 71 BCN1S 6 BMT3 . HKSCLK ILT/RF to HKSCLK, ADDED EXTRA for DESENS
12 MTO 72 CN4 ! BMT2 . OPTIONS, CHANGED H13:LD12 to LD12 DESNS.
13 INTEND 73 cN7 8 BMTI .
14 32KHZ 74 CNé 9 BMTO * 3-30-81 BY JM
15 cH2 75 CNS 10 CNO . ASSIGNED PINS TO H7, H1l, & H13, PER GE DWG.
16 CN3 76 +5vSW 11 * .
17 CN1 17 BMTO 12 CNl * 4-2-81
18 CcNoO 78 EXTCNST~ 13 CN2 * Included red lines from 4-1-81, check prints.
19 ECN1O 79 45V 14 LGCGND *
20 RFCALC 80 HULT P cne . 4-3-81
21 BCNOB 81 *MTAO00 TP 17 cNs * Released to GE Multilayer for design.
22 BCNO9 82 ENCOMP 18 N *
23 * 83 GEN 19 NG * 5-18-81
24 * 84 VTIDAT 20 eN7 * Changed duplicate pin H13-36 {D6) to pin 35 and;
25 * 85 MASSDAT b phad * Changed duplicate pin H13-21 [LDB21] to pin 42. Both
26 * 86 PESR2- 22 nmz * changes redlined in Bob Gehris's copy. No other known
27 * 87 LGCGND * errors this date.
28 . 28 Lecond 23 LGCGND .
29 * 89 LROM] 24 N * 5-20-81
30 * 90 * 25 LGCEND * Reversed pins S5 and 6 on H7, per latest GE check print.
31 LSO 91 . 26 * - This changes 2 nodes: -5V, PA SHLD COAX.
32 Ls3 92 DCSTR 27 BHT8 *
33 LS2 93 LROM2 ww +oVSEN * 5-22-81
34 LS1 94 * * Changed 1C2 from a 34P to a 20P, to provide clearance
35 * 95 * * between plug and instrument shell. This changes 6
36 * 96 PESR2 * nodes: CMUXO, CMUX1, CMUX2, +10R, CMDDAT-, TMP PWR.
37 BCH11 97 * *
38 Ls11 98 * - * 8-24-81
39 Ls9 99 * * Added crossreference between GE E numbers and plug no's.
40 LS10 100 * * PIN T of IC2 from "NOT USED" to "LGC GND". No layout
41 * 101 * * change.
42 * 102 ADMUXA - *
43 * 103 PBUSENA * 9-29-81
44 * 104 PBUS ENB * Changed notation of sex of harness conn ¢
45 * 105 ENROM . This conforms to harness listings. mum\_. M i
46 » 106 PYROPLSA2 . mw,.. gl .
47 * 107 PYROPLSB2 * 5-6-83 TR R B =
48 * 108 MTA200 * Added MTA1000 to IC1-T and LGCGND to ICl-LL. BPB: !
49 * 109 PYROPLSB1 * B,
50 * 110 PYROPLSAL * 5-25-83 i1
51 * 111 ADCENA- * Added Cl4 to H7-34, added BSSJ+, BSSJ- namesi t and
52 * 112 ADCENB- * added Cl3, R7, R8, and R9. BPB 4 m
53 * 113 MTA1000 *
ww me “”w m“wmwmo ENGINEER _J MAURER DRAFTSMAN 4/ 2/8
56 * 116 MTA2000 SPACE PHYSICS RESEARCH LABORATORY LOGIC | NODE INPUT LIST PG. |1 OF 3
57 * 117 MTA0000 COLLEGE OF ENGINEERING s /10/&
58 * 118 * GNMS 4/2/8
59 . 119 « UNIVERSITY OF MICHIGAN
| __ 60 LS8 120 * ANN ARBOR, MICHIGAN B-E6320A OOZ.:NOFFMU DATE
Hv:..m continued on ne> “msn of pins for HI1 - cast usco R c o N __N
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[=]

11

H7 TIMER
PA OUT COAX
VTH

-15v

+15V

PA SHLD COAX
-5V
LGCGKD
BUFCLK-
+5V
HKSCLK
DESENS
+108B
DATACLK-
DATAENV -
AO9A

Al0A

*Q 23 TEST
MTA200
AllA

+5V

Al2A
SEQFLG
DATEN

AO8

AQ6
MNRRST
*NOT USED
GDATCLK-
*A0 TST
+10vV
DESENS A
MACOMP -
INTEND
INTRST
*#DBSO TST
*pBS1 TST
*DBS2 TST
*DBS3 TST
CMWEN
ISWEN
MASCLK-
AO3
FRASYN
AO2

AO1

AD7

AO4

RFWEN
LDBS

A0S

MADAT
RFDAT
SDATOUT B
CHMDAT
AHKDAT
FMTRST
AllA
Al3A-
DATAOUT
MTAO000

————p B~ LB W N
wh - O

e b =
LY-2N- B e

20

H8 ARAMUX
CELL 1 THP
LEAK | THMP
SOURCE TMP
TMP PWR
SENSOR TMP
PLUM | TMP
+10R

-5V

FIL 1 MON
FIL 2 MON
EMIS 2 MON
EMIS 1 MON
PUMP MON 2
PW MON

HV MOR
MULTANA
CELL 2 THP
PLUM 2 TMP
LEAK 2 TMP
AO6

ADS

T2 BIAS MN
0SC THP
0SC AGC

T3 BIAS MN
+29 MON
SHELL PRS
REP MON
ACC MON
AO4
MASCLK-
A03

AOB

AOQ7

AHKDAT
MADAT
CLKSR2-
MTA2000
LD9

PESR2-
HKSCLK
MTAL1000
VTDAT
ADCOMP REF
FRASYN
MTA3000
ADCENB -
ADCENA-
MT2
*ADCOMP TST
-15V

+15V
LGCGND
MACOMP -
-10R

+10V
ANAGND

MT4

GSE ANAMUX
MT3

Nt W M

P et - I I VR ARV I L

=1

N

COAX CONNECTR
*12/16/80
PA OUT COAX

PA SHLD COAX

TEST TEST CONN
*4-2-81
LGCGND
+5vV
LGCGND
+5V

*

*
EXTCNST-
CNO

CN1

CN2

CN3

CN4

CN5

CN6

CN7
BMTO
BMTI
BMT2
BMT3
BMT4
BMTS
BMThH
BMT7
BMT8
ENCOMP

*

*
*
%
*

BUF1 BUFFER 1
#NOT USED
*NOT USED
DATACLK2
DATACLK]
LGCGND
DATAENV2
DATAENVI]
*NOT USED
LGCGND
DATAENV-
+108
DATACLK-
LGCGND
*NOT USED

*LOGIC 1 PC BOARD

ALOCIC | PC BOARD LGC3 4LOGIC 1 PC BOARD rnnk
LGC L 29 s LGC) 29 S Lce2 29 S

E4 A +15vV E62 A SOURCE TMP E33#A LSO

E5 B +1 0R E63 B PW MON E34fB LSl

E6 C +10V E64 C MULTANA EJS#C LS2

E7 D +10B E65 D PUMP MON 2 FE36 D LS3

E8 E +5V E66 E REP MON E37 E LS4

E9 F LGCGND E67 F  ACC MON EI8 F LSS

E10 B -5V E68 H EMIS 1 MON E39 H LS6

EIl J  ANAGND E69 J EMIS 2 MON E40 J LS

El12 K -15v E70 K FIL | MON E4l K LS8

E13 L -10R E7l L FIL 2 MON E42 L LS9

El4 M DATAENVI E72 M HV MON E43 M LS10

E1S N DATAENV2 E?3 N 0SC THMP E44 N Lsil

El6 P DATACLKI E74 P CELL 1 TMP E4S P DCSTR

E17 R DATACLKZ E75 R CELL 2 TMP E46 R T2 CNT

E18 § DATAOUT E76 § LEAK 1 THP E4T S T3 CNT

E19 T GSE DATA E77 T LEAK 2 TMP E4LB T BS LENS V

E20 U LDOA E78 U PLUM 1 TMP E49 U HIFREQ

E2)1 V LDIA E79 V PLUM 2 TMP E5S0 V RFDAT

E22 W LB2A EB0 W 0SC AGC ES1 W ZERO

E23 X LD3A E81 X T2 BIAS MN E52 X TOTAL

E24 Y LD4A E82 Y T3 BIAS MN E53 Y DESENS

E25 Z LD5SA E83 2 SENSOR TMP . E54 Z LD12 DESNS

E26 a PYROPLSAIL E84 a SHELL PRS E55 a MTAQO000

E27 b PYROPLSBI ; EBS b GSEENABL2~ E56 b INTRST

E28 ¢ PYROPLSA2 ! EB6 ¢ +29 MON ES57 ¢ ISWEN

E29 d PYROPLSB2 E87 d SDATOUT B ES8 d RFWEN

E30 e PBUSENA EB8 e GSE ANAMUX ES9 e RKSCLK

E31 f PBUSENB EB89 f INLETWD E60 f HKSCLK

E32 h FIL2FLG E90 h -HV CNT E6) h T=29

* * *

® * *

*TO OB DESENS
*TO DELTA IFB

ENGINEER J. MAURER DRAFTSMAN D.R. 4/2/8
SPACE PHYSICS RESEARCH LABORATORY | LOGIC | NODE INPUT LIST
COLLEGE OF ENGINEERING PG.2 OF3

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

GNMS

a/2/8

B-E6321A

CONTROLLED] =™
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=l N I N i

H13
+10v
*

MASSDAT
LD2A
LD1A
LDOA
LD3A
*LD6A
LDSA
LD4A
*LD7A
*LD2
*1.D1
*LDO
*LD3
*L.D6
*LDS
*LL.D4
*LD7
*L.D10
LD9
*LD8
*LD11
*L.D14
*1.D13
LDi12 DESNS
*1.DIS
*

*

D4
INLETWD
ZERO
HIFREQ
*EXTRA
D6

D7

DS
CMPCLK
vDlc
B5SS5J+
LpB20
LDB21]
LDB22
LDB23
+10R
BS LENS V
-HV CNT
B5SJ—
+5Vv
+15V

*
ANAGND
*

*

-15Vv
T2 CNT
T3 CNT
*

*

*

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

pPins continu
LGCGND
LCCOND
-

*

GSE DATA
FIL2FLG
ADMUXA-
MTAO
BMT3
BMT4
BMT2
BMTS
BMT7
BMT
BMT6
BMTS

MT6

*

%

MT5
MULT

*

MT4
CMUXO0
CHMUX1
CMUX 2
-5v

MTO

MT1

MT2
CMDDAT-
GSEERABL~
GCMCLK
TRDONE
T=29
LROMI
FMTRST
*

LROM2
DATEN
MTA0QQO
*
CLKSR2-
BCNOS8
BCNOS
BCN13
BCN11
BCN12
BCN14
BCN1O
BCNI15S
PESR2

*

Dl

DO

D3

D2
TOTAL
*

*

»

=]

NXE<CHWDIZICRGTITIMUOUNG » M

INTERCONNECT #1

ICl 34
*5-6-83
HIFREQ
HKSCLK

Al

A2

A3

A4

AS

A6

A7

A8

A9Aa

Al0A

AllA

Al2A

Al3A

MTAl 260

LDBS

FMTRST
MNRRST
BUFCLK-

CMWEN

CMDAT

CMDDAT- #MOVED
32KHZ
MT@
MULT
ENROM
RFCALC
CMUX0®
CMUX1
CMUX2

#MOVED
#MOVED
$MOVED
LGCGND §ADDED
+10R #MOVED
TMP PWR $#MOVED

[ 10

LGCGND

R1 R VDISC
2 +1ov 1 VTH
* 2 vD1SC
c2 1/50 .
* INTFRCONECT #2 TO 1 LGCGND R2 THERM PW
. . 2 +108 1 VTH
1C2 2op * 2 ~10R
ED *5-22-81 c3 1/50 .
A Do 1 -5v R3 TH REF G
’ WW 2 LGCGND N VTH
ANAGND
b D3 ca 1/50 2
E D4 1 u:“wmzo R4 ADCOMP R
_M ww 2 1 ADCOMP REF
3 D7 cs 1/50 2 -10R
X . 1 ANAGND RS ADCOMP R
L GCMCLK 2 +10R 1 ADCOMP REF
M GSEENABLI- . 5 ANAGND
N SEQFLG Cé 1/50 *
P FRASYN 1 -10R Ré GSE ENABL
M %M“Mmm w ANAGND 1 GSEENABL-
2 +10V
T LGCGND c? 1/50 .
v LDB20 1 -15v R7 8BS ADJ1
v LDB21 2 ANAGND i +15V
w LDB22 * 2 BSSJI-
X LDB23 cs 33/15 .
* 1 LGCGND RS BS ADJ2
AON 5-22-B1l: 2 45V 1 BSS5J~
*1C2 CHANGED FROM A 34P " 2 BS LENS V
*TO A 20 P, TO PROVIDE c9 .1/50 *
*SUFFICENT CLEARANCE BETWEEN 1 VTH R9 BS ADJ3
*MATING PLUG SHELL, AND 2 ANAGND 1 BSSJ+
*OUTER PRESSURE SHELL. . » 3 ANAGND
clo .C *
1 PLUM 2 TMP N
] 2 ANAGND
*
5-22-81 (FROM JJ) c11 033 . DIOBES
1 LEAK 2 TMP pl IC DIODE
2 ANAGND 1 GSEENABL-
2 GSEEN -
c12 .033 2 ﬂm.%u_rmﬁ
Rt )
5-22-81 (FROM IC2) ! NI D2 ”wwm _
5-22-81 (FROM 1C2) z 1 GSEENABLS
M-MNWE (FROM 1C2) c13 100p 2 GSEENABL2™ 1993
-6-83
5-22-81 (FROM 1C2) : oSN v EXTR 14
5-22-81 (FROM IC2) : 1 LD12 >
2 DESENS) & ,
LGCGND
THGINEER ) MAURER  ° DRAFTSMAN OR /e 5/25/83
SPACE PHYSICS RESEARCH LABORATORY | LOGIC | NODE INPUT LISTY 5/6/8%
COLLEGE OF ENGINEERING GNMS PG. 3 OF3 H“WnN
UNIVERSITY OF MICHIGAN
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nate asct

LGIN3 .PIN
NO. SIGNAL

1 +108

2 +10R

3 +10v

4 +15v

5 +29 MON

6 +5v

7 +5VSW

8 -10R

9 -15v

10 -5v

11 -HV CNT

12 32KHzZ

29-May-83
PLUG PIN
LGCl1 E7
H7 12
BUF1 11
Cc2 2
LGC1l ES
icl MM
H8 7
H13 45
cs 2
LGCl E6
H7 30
H8 56
H11 1
H11 2
H13 1
cl 2
R6 2
LGCl E4
H7 4
H8 52
H13 50
C4 2
R7 1
LGC3 EB6
H8 26
LGC) EB
H? 9
H? 20
H11 79
H13 49
TEST 2
EST 4
c8 2
H11 76
H16 28
LGC1l E13
H8 55
cé 1
R2 2
R4 2
LGC1 E12
H7 3
H8 51
H13 55
Cc7 1
LGC1 E10
H7 6
HE8 8
H13 87
c3 1
LGC3 E90
H13 47
icl BB
H11 14

LGIN3 _pIw

NO.
13
14

15

16

17

18

19

20

21
22
23
24
25
26

27
29
30

31

32

SIGNAL

AO1

AO2

AQ3

AO4

L)

AO6

A07

AO8

A09A
AlOA
AllA
Al2a
Al3A
Al3A-
ACC MON
ADCENA-
ADCENB~

ADCOMP REF

ADMUXA-

AHKDAT

25-May-B3
PLUG PIN
1C1 C
H7 45
1C1 D
H? 44
1C1 E
H7 42
H8 32
ICl F
H7 47
H8 30
1Cl H
H7 50
H8 21
I1Cl J
H7 25
H8 20
ICl K
H7 46
H8 34
1C1 L
H7 24
H8 33
Icl M
H? 15
1C1 N
H? 16
icl P
H7 19
1Cl R
H7 21
Icl S
H7 57
I1C2 R
H7 58
LGC3 E67
HB 29
H8 48
H1l 111
H8 47
H1l1 112
H8 44
R4 1
RS 1
H1l 102
H13 67
H7 55
H8 35

LGIN3 _PIN

NO.

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

T“IGNAL

ANAGND

BCNOB

BCNO9

BCN10

BCN11

BCN12

BCN13

BCN14

BCN1S

BMTO

BMT}

BMT 2

BMT 3

BMT4

BMTS

25-Fay- LGINI L PIN 25-may-83  LGIN3 .PIN 25-May-83

PLUG PIN NO, TIGNAL PLUG PIN NO. SIGNAL PLUG PIN

LGC1 El 48 BMT6 H13 75 66 CN1 Hil 17

H8 57 H16 2 H16 12

H13 52 TEST 22 TEST 9

ca 1 49 BMT7 Hi3 73 87 CN2 HIL 15

cs 1 H16 1 hie 13

c6 2 TEST 23 TEST 10

c7 2 50 BMTS W13 76 OB CN3 H1l 16

Cc9 2 Hie 27 H16 15

clo 2 TEST 24 TEST 11

Cll 2 51 BS LENS V LGC2 E48 69 CN4 H1l 72

clz2 2 H13 a6 H1e 16

R3 5 c13 > TEST 12

RS 5 8 3 70 CHN5 H1l 75

R9 2 52 BSSJ+ H13 40 Hle 17

H1l 21 R9 1 TEST 13

H13 104 53 BSSJ- H13 48 1 CN6 H1l 74

H11 22 c13 N H16 19

H13 105 R7 2 TEST 14

H1L 19 R8 1 72 N7 H11 73

H13 110 54 BUFCLK-  ICl X me 1

H1l o 37 W7 8 73 DO 1C2 A

H13 107 55 CELL 1 TMP LGC3 E74 K13 115

HI1l 68 H8 ! 74 D1 1c2 B

H13 108 56 CELL 2 TMP LGC3 E75 H13 114

Hil o 70 ne 17 75 D2 1c2 c

H13 106 c12 ! H13 117

H1l 69 57 CLKSR2- He 37 76 D3 1co b

H13 109 H11 4 H1s 116

H11 71 H13 103 77 pa i e

H13 111 S8 CMDAT 1C1 z

H11 77 w7 54 H13 30

H16 9 59 CMDDAT- ICl AA 78 D5 mww uw

TEST 16 H13 9]

H13 74 79 D6 1C2 H

H16 8 60 CMPCLK H1l 115 H13 35

TEST 17 H13 38 80 D7 1c2 J

w13 11 61 CMUXO 1IC1  HH H13 36

H16 3 H13 84 81 DATACLK-  H7 13

TEST 18 62 CMUX1 IC1 JJ BUF1 12

H13 69 H13 85 82 DATACLKI1 LGC) E16 Iy 4

p M 63 CMUX2 1IC1 KK BUF1 4

ummq 19 H13 86 83 DATACLK2 LGCl E17 ,

113 70 64 CMWEN Icl Y . BUF1 3 -

H16 4 H7 39 84 DATAENV- 7 14 Jurl 01933

TEST 20 65 CNO 1l 18 BUF1 10

H13 72 - H16 10 85 DATAENVLI  LGCl E14

H16 3 : TEST 8 BUF1 7

TEST 21
ENGINEER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY NODE NAME LIST PG | OF 2
COLLEGE OF ENGINEERING LOGIC =| uNNuNMu
UNIVERSITY OF MICHIGAN GNMS a/2/8
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nare awi

LGIN3 . PIN

NO.
86
87
88
89
90
91
92
93
94
95
96
97
98
a9

100

101

102

103

105
106

107

108
109

110

SIGNAL
DATAENV2
DATAOUT
DATEN
DCSTR
DESENS
DESENS A
EMIS 1 MON
EMIS 2 MON
ENCOMP
ENROM
EXTCNST-
FIL 1 MON
FIL 2 MON
FIL2FLG

FMTRST

FRASYN

GCMCLK
GDATCLK~

GEN

GSE ANAMUX
GSE DATA

GSEENABL-

GSEENABL1-
GSEENABL2-

HIFREQ

2S%-May-83
PLUG PIN
LGC1 EL1S
BUF ] [3)
LGCl E18
H7 59
H7 23
H13 100
LGC2 EA45
H11 92
LGC2 ES3
H7 11
H7? 31
EXTR 2
LGC3 E6S8
H8 12
LGC3 E69
HB 11
H11l 82
TEST 25
I1C} EE
H11l 105
H1l 78
TEST 7
LGC3 ET0
H8 9
LGC3 E71
H8 10
LGC) E32
H13 66
I1C1 v
H7 56
H13 97
IC2 P
H7 43
H8 45
1c2 L
H13 93
H7 28
H13 120
H11 83
Hl6 21
H16 22
LGC3 E88
H8 59
LGC1 E19
H13 65
H13 92
R6 1
D1 1
D2 1
ICc2 M
D1 2
LGC3 EB85
D2 2
LGC2 E49
IC1 A
H13 33

LGIN3 L PIN

NO.

111

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

SIGNAL

HKSCLK

HV MON
INLETWD
INTEND

INTRST

ISWEN
LDOA

LDl2 DESNS

LDI1A
LD2A
LD3A
LD4A
LD5SA
LD9
LDB20O
LDBZ21
LDB22
LDB23
LDBS
LEAK 1 TMP

LEAK 2 TMP

25-May-83
PLUG PIN
LGC2 ES9
LGC2 E60
ICl B
H7 10
He 4]
LGC3 E72
HB8 15
LGC3 EB9
H13 31
H7 33
H11 13
LGC2 ES6
H7 34
Cl4 1
LGC2 ES7
H7 40
LGCl E20
H13 6
LGC2 ES54
H13 26
EXTR 1
LGC1 E2l
H13 5
LGCl E22
H13 4
LGC] E23
H15 7
LGC1 E24
H13 10
LGC]1 E25
H13 9
HB8 ig
H13 2]
IC2 U
H13 41
1Cc2 v
H13 42
1c2 W
H13 43
ICc2 X
H13 44
ICl U
H7 49
LGC3 E76
B8 2
LGC3 E77
H8 19
Ccll 1

LGIN3 | PIN
NO. SIGNAL
132 LGCGND
133 LROM1
134 LROM2
135 LsO
136 Ls1
137 Ls10
138 Ls11
139 Ls2
140 LS3
141 LS4
142 LSS
143 LS6
144 LS7
145 LS8

25-May-83
PLUG PIN
LGCl E9

icl LL
1C2 T
W7 7
H8 53
H1l 87
K11 88
H13 6l
H13 62
H16 14
Hie 23
H16 25
TEST 1
TEST 3
BUF1 5
BUF1 9
BUF1 13
cl 1
c2 1
c3 2
c8 1
c14 2
EXTR 3
H11 89
H13 96
H1l 93
i3 99
1LGC2 E33
11 31
LGC2 E34
H1l 34
LGC2 E43
Hil 40
LGC2 E44
H1l 38
LGC2 E35
H11 33
LGC2 E36
H11 32
LGC2 E37
H1l 61
LGC2 E38
H11 54
LGC2 E39
H11 62
LGC2 EA40
H11 63
LGC2 E41
H11 60

LGIN3 .PIN 25-May-83  LGIN3 . PIN 25-vay-83 LGIN3 .PIN S
NO. SIGNAL PLUG PIN NO. SIGNAL PLUG PIN  NO. SIGNAL PLUG PIN
146 LS9 LGC? E42 167 0SC AGC LCC3 EBu 191 SOURCE TMP LGC3 E62
H1l 39 HE 24 H8 3
147 MACOMP- H7 32 168 0OSC TMP LGC3 E?73 192 T? BIAS MN LGC3 EB1
HB 54 H8 23 H8 22
148 MADAT H7 51 169 PA OUT H7 1 193 T2 CNT LGC2 EA46
H8 36 COAX 1 H13 56
149 MASCLK- H7 41 170 PA SHLD H7 5 194 T3 BIAS MN LGC3 EB2
H8 31 COAX 2 HB8 25
150 MASSDAT H1l 85 171 PBUSENA LGCl E30 195 T3 CNT LGC2 E47
H13 3 H11 103 H13 57
151 MNRRST 1C1 W 172 PBUSENB LGcl E31 196 T=29 LGC2 E6)
i 26 H11 104 H13 95
152 MTO Icl CC 173 PESR2 H11 96 197 TMP PWR 1cl NN
H1] 12 H13 112 H8 4
H13 88 174 PESR2- HB 40 198 TOTAL LGC2 ES2
153 MT1 H1l 11 H11 86 H13 118
H13 89 175 PLUM 1 TMP LGC3 E78 199 TRDONE 1C2 s
154 MT2 H8 49 H8 6 H13 94
H1l 10 176 PLUM 2 TMP LGC3 E79 200 VDISC H13 39
H13 90 HB8 18 R1 2
155 MT3 HB 60 cl0 1 201 VTDAT H8 43
H1l 9 177 PUMP MON 2 LGC3 E65 H1l 84
156 MT4 H8 S8 H8 _ 13 202 VTH H7 2
H11 5 178 PW MON LGC3 E63 c9 1
H13 83 H8 14 R1 1
157 MTS H11 7 179 PYROPLSAl LGC) E26 R2 1
H13 80 K1l 110 R3 i
-158 MT6 H1l 8 180 PYROPLSA2 LGC1 E28 203 ZERO LGC2 ESI)
H13 77 H11 106 H13 32
159 MTAO H1l 6 181 PYROPLSB1 LGCl E27
H13 68 H1l 109
160 MTA0000 LGC2 E55 182 PYROPLSB2 LGCl E29
H7 60 H1l 107
H11 117 183 REP MON LGC3 E66
H13 101 H8 28
161 MTA1000 ICl T 184 RFCALC 1Cl FF
H8 42 H1l 20
H1l1 113 185 RFDAT LGC2 ESO
162 MTA200 H7 18 H7 52
H1l 108 186 RFWEN LGC2 ES8 o T £
163 MTA2000 H8 38 H7 48 mﬂ
H11 116 187 SDATOUT B LGC3 E87 _” ﬁﬂ.ﬂ\—“g
164 MTA3000 H8 46 H7 53
H11 114 188 SENSOR TMP LGC3 EB3 a1 1533
165 MULT icl DD H8 5
HI1 80 189 SEQFLG 1c2 N mwm:z.—.
H13 81 H7 22
166 MULTANA LGC3 E64 190 SHELL PRS LGC3 EB4
H8 16 H8 217
ENGINEER B.BLOCK DRAFTSMAN e
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nare 43ul

#4-40
80 HD
SCREW

4-40
BD HD
SCREW

. PROFILE #830068 TO OUTSIDE OF LINES.

»oomye

5.

. ALL WIRES EXITING FROM #830068 MUST

@ #2520A-4 SWAGE TERMINALS REQUIRED.
@ #2520A-4 SWAGE TERMINALS MODIFIED.
pI30068 AUX 2 BD (.031" THICK) MOUNTS TO
LGC 1 BD WITH DELRIN SPACERS. SEE MECH
DWG IN LGC1 LOG BOOK.

COMPONENT U? MUST BE MOUNTED UPSIDE
OOWN, WiTH LAYER OF KAPTON TAPE.

SOLDER TO SWAGE TERMINALS OR STRESS
LOOP ON A SIDE OF BD. RI7,18,19 & R20

CUT LEADS OFF FLUSH WiTH SURFACE ON
A - SIDE

N

QWAL

AUG 1 11983

PRINT

Pro b 63 HBLOLK/ M AW

DRAFTSMAN M AH / MK B,%/83

SPACE FHYSICS RESEARCH LABORATORY
ol bl b RGENE L i RaG

TV E RSILY OF MICHIGAN

AN ARBOR MICHIGAN

AUX. BOARD 2 S
DELTA IF - LOGIC 1 e —
GALILEO NMS 851785

B-£7131  _CONTROLLED | o~

Ve ean H 8 (8] L
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+10R +I5R ANAGND  15R

e GGG |

B - 77 I Tl
s 208
MNRFRM | s |
SMNR - 33 U
MNRFRM 2 .,w <1 /50
10 0K 20 Nk
SEQINIT ssEQ - % R7 150 ¢}
e | <%
L
r ir
3 -
ROREF '15 0K ?
i
CMNDDAT SCMDDAT - 30K
9 Ri6
3
SELECT JUMPERS
CMNDENV _ FOR CORRECT
SCMDENY H9 RODAT POU ARTY LI 3
COMMAND COMMAND
) ME
MENMORY RODAT G MORY
CONTROL
CMNDCLK SCMOCLK —
32764HZI S2768HE - ,
32768HE2 F
a%a I e a——
M B820P
24 :
+101 a7il Ju
a7/50 & RS N 31985
+icB c25 2
! ({400 MA 1100 1 SEC) /05 SECIPULSES) ’
+ 5V y .1
32 OANIuSEC) PULSES INO IMSEC |AT TURN ON 8| |COMMAND [LDAD F
— k-] 10K
+18V o T
.GCGND
|
LGCa .
MM29 -22P
W NOTE | THIS DRAWING SHOWS DISCRETE PARTS
- . AND POWER SUPPLY INTERCONNECTIONS
o FORMAT FOR ALL POINT-TO-POINT SIGNAL 6/3/85
i PROM INTE RCONNECT tONS , SEE
34 < , LG2CON PIN 5730785
WIRELIST 5/28/85
2 ALL RESISTORS SHOWN ARE __\\ww\mw
p
SELECT - AT - TEST VALUES V1721783
11/2 /83
ENGINEER WH PINKUS __ 4/7/80 DRAFTER MEG  4/24/80 5/6/83
10/ 26/82
SPACE PHYSICS RESEARCH LABORATORY | LOGIC 2 FC SCHEMATIC wor=p
COLLEGE OF ENGINEERING T72/82
UNIVERSITY OF MICHIGAN GALILEO-NMS S/N3 6/1/82
ANN ARBOR. MICHIGAN B-E6948 CONTROLLED pATE
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PN cSCHINDOZI- Gz ITmonNnE>» M
o

TCORG E Mmoo 0w
ICRU mMmonNw >
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i3

N
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PC zI:RD

ILE FIR
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348

*5-6-23

HIFRE D
HKSCI X

AQ1
hB2
AB3
RO4
ADS
ABG
AB7
AD8
AQOR
AlDA
AllA
Al2A
A13A

MTAIC O

LDBS

FMTRS T
MNRRE T
BUFCLX-
CMWEN

CMDAT

CMDDAT—- 4MOVED

32KHZ

MULT
ENROM

RFCALT

CMUXE
CMUX 1
CMUXZ

LGCGND

+10R

#MOVED
#MOVED
$MOVED
#ADDED
#MOVED

TMP FwR #MOVED

NJDE NAME SUMMARY

=]

P ECOCS MDD ZXI LTI MOO®YImM

CONNECTION LIST

*
.
*
.
*
*

1C2 20
*8-26-81
Do

b1

D2

D3

D4

D5

Dé

D7

-

GCMCLK
GSEENABL1-
SEQFLG
FRASYN
Al3A-
TRDONE
LGCGND
Lhp20
LORBR 21
LDB22
LDBEZ3

*OR 5-22-B1:

*IC2 CHANGED FROM A 34S

*TG A 20P; TO PROVIDE
*SUFFICENT CLEARANCE

*BETWEEN THIS PLUG AND
*OUTER PRESSURE SHELL.
*

5-22-81

5-22-81
5-22-81
5-22-81
5-6-83

5-22-81
5~22-81

» AT MO ANCOUNYXECCHNITVZINRLIgmoND >

(THRU LG2 FOR THIS MON)

EDIT'S......."
3/18/81
Included newest board connector list
3/16/81 )
froeic urmmx_:ox,mwovwcn LGea Removed PC Board, added buffers, resistors
caps, jumper, ABl's to Al's etcC.
ED *9-29-81
+15R
‘wm< 3-31-81
+10L Include new pinout for H9, & H1@
*
+108 4-2-81 .
* : Includes check print changes.
rmnnzc 4-13-81 .
N <A Revise H15 pins per latest GE pinout, (per
wamzc phone from J. Booth).
CMNDENV 5-4-81]
CHMNDCLK Revise H9 pins 37,38,39 to correct original
mmmmwww GE lists. [CEN9, CEN11, CEN12]
MNRFRM 1
MNRERM 2 5-15-81 . )
2768HZ Change H9, CMUX® and CMUX2, pin asignment.
wmumm:ww Previous prints had H9 pins 11 and 23 reversed.
GSEENABLL- 5-29-81
VALVEN- . Jas t
* Changed IC] and IC2. Changed 1C2 from a s to
HTREN- a 208S. Changed: CMUXO, CMUX]1, CXMUX2, +1@R,
FMTRET and CMDDAT-.
FMTRST
FILSOFF 8-26-81 ene g 102 Plu
SEL FIL 2 Added LGCGND to Pin "T" o g.
*
* 9-9-81
TMP PWR Added R14 to RODAT-
9-29-81
Changed sex of harness connector from S tp P.
This now conforms with the main harness designations.
Corrected spelling of CMUX@ on IC2 o .
» IR 1 \
,,mﬁeh w o w .4 j_
6-22-82 Ep ~ »..,w\,- ¥ i
Added D1, R14, change R701 to -15R zmﬁb il b
11-8-82 [ ;
Removed CALEN- from LGC4 BPB MoyamJ A
Y RET
5-6-82 Added MTA1@08 to IC1-T and LGCGND to ICl-LL umuwam !
RN
ENGINEER B .BLOCK DRAFTSMAN MK 11/9/82
SPACE PHYSICS RESEARCH LABORATORY | LOGIC 2 NODE INPUT LIST
COLLEGE OF ENGINEERING
S PAGE 1 OF 2
UNIVERSITY OF MICHIGAN GNM 5/6/83
ANN ARBOR, MICHIGAN B- E696I DATE

Refer to PDrawing B-E614BA for additional information
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—O NV e LN —

H9 CMND
+10B
+10L
RFCALC
MULT
CALEN-
SEL FIL 2
LDB23
LDB20
LDB2 )
LDBZ22
CMUX 2
SSIO-
SMNK -
HIFREQ
CMWEE
CMUX I
FRASYN
SCMDENV-
RODAT-
32768HZ-
GSEEKABLI-
HKSCLK
CMUXO
HTREN -
VALVEN-
1801V
CHDAT
FILSOFF
LDBS
LGCGND
CEN7
CEN6
CEN8
CEN13
CEN14
CEN1S
CEN12
CEN9
CEN11
CENZ1
CEN22
CENIO
CEN23
CEN16
CEN20
CEN18
CEN17
CEN)9
FMTRST
SEQFLG
GCMCLK
3I2KHZ
MNRRST
TRDONE
RDPLS
GWRPLS
CMDDAT -~
BUFCLK -
SCMDDAT-
SCMDCLK-

H10A PGMA
+95V *

A2

MTO

*SPARE
*SPARE
4#SPARE
*

Al2aA
*

Al3aA
*J1AA
*GA1)
*J1BA
*PPGH TST
*

A10A

*

A9A

]

AllA

+10L

LR A AR A I N I IR

*
VBUS H10A

NI R N "R

-0

13

HI1OK PGHB
+5v *
A2

MTO

A7

Ab

AS

Al

A4

A3l

A8

LGCGND
ERNROYN
*SPARE
*SPARE
*SPARFE

*

Al2A
*
Al3a-
*J1AB
*CB13
*J1BB
APPGM TST
*
Al10A
*

A9A

*
AllA
+10L

VBUS HIO0B
*

LRI N N A A 2 I R N N
< <

»

VBUS H10B
D3
b2
Dl

—0 N e W~

Al - I B NI W I P
(=]

W N

*

BN SN —

“flat-packs" *RES1STORS & DIODE
* « ED 6-22-82 JM PER JE
uz BUFF *DISCRETE FPARTS *
*NOT USED * R7 20.0K
*NOT USED *#  CAPACITORS 1 -15R
ANOT USED « 2 ROREF
SEQINIT c13 1/50 *
LGCGKD 1 LGCGND RS 10.0K
MNRFRM | 2 +10L 1 ROREF
MNRFRM 2 * 2 ANAGND
ANOT USED cl4 1/50 *
LGCGND 1 LGCGND RY 68
SMNK- 2 +108 1 R+18
+108 * 2 +18V
SSEQ- cis 1/50 N
LGCGND 1 ANAGND R10 20K
*NOT USED 2 +10R 1 R10-1
* 2 +18V
us3 BUFF cle 1/50 *
ANOT USED 1 ANAGKD R11 47K
*NOT USED 2 +15SR 1 18D1V
*NOT USED * 2 LGCGND
CMNDENV c17? 1750 * .
LGCGND 1 ~15R R12 K
CMNDDAT 2 ANAGND 1 LGCGND
*NOT USED 8 2 VBUS H10A
*NOT USED clis .1 *
LGCGND 1 ANAGND R13 1K
SCMDDAT - 2 ROREF 1 LGCGRD
+10B ® ; 2 vBUS H10B
SCMDENV -~ c19 1/50 *
LGCGND 1 LGCGND R14 10K
ANOT USED 2 +18v 1 RODAT-
* 2 +10L
U4 BUFF c20 33/15 *
*NOT USED 1 LGCGND D1 11vz
*NOT USED 2 +5v 1 18DV
32768HZ2 * 2 R10-1
32768HZ1 c21 33/15
LGCGND 1 LGCGND
CHMNDCLK 2 +5vV
*NOT USED *
*#NOT USED c22 33/15
LGCGND 1 LGCGND
SCMDCLK- 2 +5V
+10B *
32768HZ~ c23 33/15
LGCGND 1 LGCGND
*NOT USED 2 +5V
ENGINEER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY ] LOGIC 2 NODE INPUT LIST
COLLEGE OF ENGINEERING PG. 2 OF 2
UNIVERSITY OF MICHIGAN GNMS
ANN ARBOR, MICHIGAN B-E6325 DATE
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na e o)

LC2CON.PIN 22-Jun-82 LG2CON.PIN 22-Jun-82 R

o e TONAL ponan o LG2CON.PIN 22-Jun-82 a3

O NO. SIGNAL PLUG PIN F0. STGNAL PLUC PIN LG2CON.PIN 22-Jun—-82 wmwnmwmmwn owwﬂm<w~z 92 RODAT- ”wm “w
A : . .

I +10B LGC4  E 6 Al2a hmw> _w 36 CEN14 H9 35 NO. SIGNAL PLUG PIN R R14 1
H9 1 HI10B 17 Wis 26 62 D3 1c2 D 81 LDBS 1cl v 93 ROREF H1S 3
u2 1 — 37 CEN1S H9 36 HIOA 7 H9 29 ci8 ?
U3 1 17 Al3A 1cl s His 25 HioB 57 82 LGCGND LGC4 H R7 2
s 1 H10A 19 38 CENLG H9 44 63 D4 1C2 E IC1 LL RS 1
clé 2 18 Al3A- 1c2 R H15 17 H10A 60 1c2 T 94 SCMDCLK~- H9 60

2 +10L LGC4 [4 H10B 19 39 CENI7 H9 47 H10B 60 H9 30 va 10
H9 2 19 A2 icl D RIS 14 64 DS ic2 F Hioa 11 95 SCMDDAT-  H9 59
H10A 30 HioA 2 40 CEN18 HY “b H10A 31 1o 11 s i
HiOB 30 108 2 His 15 H108 31 ars 31 96 SCMDENV-  H9 18
c13 2 20 A3 1cl E 4} CENL9 n9 48 65 D6 1c2 H u2 w vl 12
R14 2 R10A 9 HIS 13 H10A 32 u2 7 SEL FIL .

3 +10R 1cl M H10B 9 42 CEN2D K9 45 H10B 32 u2 _w 9 12 HMn» M
c15 2 21 A4 1cl F HiS 16 66 D7 1C2 J 3 .

4 +15R LGC4 A H10A 8 43 CEN21 H9 40 H10A 33 u3 9 98 SEQELE MNN vu
0l 1 H10B 8 His 21 H10B 33 u3 13 :
c16 2 22 AS 1cl K 44 CEN22 9 41 ¢y gnromM 161 EE Va4 5 99 SEQINIT Loca  ®

5 +1BV LGC4 B HioA 6 Bls 20 HI10A 12 u4 9 100 SMNR- H9 13
H15 0 H10B 6 45 CEN23 H9 43 H10B 12 {3 13 vz 1o
c19 2 23 A6 1cl J H1S 18 68 FILSOFF LGC4 c c13 ! 101 SSEQ- H9 12
r9 2 H10A 5 46 CENG B9 32 o 28 Cl4 1 @ b 2
R10 2 Hi0B 5 HIS 29 69 FMTRST LGCL 2 ¢19 ! 102 THMP PWR LGC4  h

6 +5V LGC 4 J 24 A7 1Cl1 K 47 CEN7 B9 31 LGC4 b c20 1 ici N
H10A 1 H10A 4 H15 30 1Cl v c21 # 103 TRDONE 1c2 s
H10A 45 H10B 4 4B CENS HY 33 H9 49 c22? B9 sa

25 A8 icl L 15 28 2 P c23 1
H10A 46 70 FRASYN 1C 104 VALVEN- GCa
H10B 1 H10A 10 49 CEN9 HY 38 HY 17 R11 m E ”o NM

H10B 10 H15 23 - 1c2 L R12
HI0B 45 71 GCMCLK
RIOB 46 26 A9A lcd M 30 CHMDAT 1y Z "9 51 R13 1o 109 VBUS HIOA uww» ww
P M Hloa 27 H9 27 72 GSEENABLL- LGC4 W 83 MNRFRM 1 LGC4 S R12 2
c21 2 niop 27 S1 CMDDAT- 1C AA 1C2 M u2 6 106 VBUS Hi10B HIO0B 35
c22 2 27 ANAGND LGCa K - . H9 57 H9 21 84 MNKFRM 2 LGC4 T H10B 56
c23 2 M"w ww 2 CMNDCLK wm: ” 73 GWRPLS ijﬂ mw U2 7 R13 2
7 -15R LGC4 L , 85 MNRRST 1ct w .

B1s p c16 1 53- CMNDDAT LGC4 P 74 HIFREQ 1ct A Ho 53
c17 1 c17 2 us3 6 B9 14 86 MTO 1c1 cc
R7 1 cis 1 S4 CMNDENV LGC4 M 75 HKSCLK 1cl B HioA 3

8 18DIV H9 26 R8 2. U3 4 H9 22 H10B 3
R11 1 28 BUFCLK- 1cl x ! 55 cMuxo 1ct  HH 76 HTREN- LGC4 Z 87 MULT 1c1 bD
D1 i H9 58 H9 23 H9 24 H9 4 E mT

9 32768HZ- W9 20 29 CALEN~- LGcs ¥ 56 CMUXI w1l 77 LDB20 1c2 u 88 R418 H15 59 :

U4 12 H9 5 HY 16 9 8 RO 1 .
10 32768HZ1  LGC4 U 30 CDRV1 H1S 5 57 CMUX2 1cl KK 78 LDB21 1c2 v 895 R10-1 R10 1
va 4 EXTR 2 H9 11 H9 9 Dl 2
11 32768H22 LGC4 v 31 CDRV2 H1S 6 58 CMWEN 1C1 Y 79 LDB22 1c2 W 90 RDPLS H9 55
U4 3 EXTR & H9 15 H9 10 EXTR 3
12 32KHZ 1cl BB 32 CENI1O H9 42 59 DO 1c2 A 80 LDB23 1C2 X 91 RFCALC 1cl FF :
H9 52 H15 19 H10A 34 H9 7 Ho 3 Sl
13 Al 1c1 C 33 CEN11 H9 19 H10B 34
H10A 7 HIS 22 60 DI 1C2 B
H10B 7 34 CEN12 H9 37 HiOA 59
14 A10A 1c1 N H1% 24 HI0B 59 ENGINEER DRAFTSMAN
6
H10A 25 35 CEN13 . Ww 102 “%M> mm SPACE PHYSICS RESEARCH LABORATORY | NODE NAME LIST
H10B COLLEGE OF ENGINEERING LOGIC %2
15 AllA icl H10B 58 GNM
R10A UNIVERSITY OF MICHIGAN S 5/6 /63
. .—.\_—Ow ANN ARBOR. MICHIGAN mlm mamm DATE
LasT useo R [+ D L
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COMP $IDE PARTS
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1-ICL CONNECLOR
7. 1C2 CONNECAOR

NOTE RI& THERMISTOR EPOXED TO HIS

ONNECECR

TRTNETE Wl

NI NET =.5t-

GONTROLLED

JUN 3 1985

PRINT

SPACE PHYSICS RESEARCH LABORATORY

COMPONENT LAYOUT BIEE

COLLEGE OF ENGINEERING Eogic 2 BoARD s/ne |zres ]
UNIVERSITY OF MICHIGAN 172783

ANN ARBOR, MICHIGAN B-E 6907 CONTROLLED
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Al _ T LGLGND
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az REFE RENCE
4
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3 2 LAYOUT, B-E 7189
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PC 830138
ENGINEER B BLOCK DRAFTSMAN G WIGGINS 9/2 /82
SPACE PHYSICS RESEARCH LABORATORY ”Mw.o m~o>mo |
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN GALILEO — NMS S/N2 10/18/83
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COMPONENT
SIDE

<TE ARG NOTES:
SSENB Al A2
+108 H9— 12 HIOAB)-7 HIO A(R)~2 1) .031" PC LAMINATE
2) CUT MAIN BOARD RUN BETWEEN
U2-12 AND H9-12 AND RECONNECT
EACH SIDE TO AUX. BD

— 3} REF ECN 10/i8/83, B-E6915 A

us U6

o)o—="  _1 LONTROLLEL

nov2 11983

ICI-T uz2-ie LGCOND H9—54
MTA 1000 SSEQ TRDONE A3

10/18/83 | DRAFTSMAKN . — JE M 1/8/83

LABORATORY | COMPONENT LAYOUT
SEQ INIT AUX BD.

ENGINFER 8 BLOCK—MAH
SPACE PHYSICS RESEARCH

COLEEGE Of ENGINEFRING .
UNIVERSITY OF MICHIGAN Logic 2 S/N 2 10/18/83
ANN ARBOR MICHIGAN B-E7189 CONTROLLED PATE
wast ote R € DL 11.25




RF DISCRETES

HI2 HYBRID

RF TANK COMPARTMENT

ENGINLER B BLOCK /M. A K DORAFTSMAN G WIGGINS 2-16-79
R.F. OSCILLATOR MODULE

SPACE PHYSICS RESEARCH LABORATORY

COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN SNMS 2-18-82
ANN ARBOR. MICHIGAN B- E5095 DATE
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POWER SUPPLY PC BOARD
mlljll'. 36 RF
m 36 GND
3‘ BHEATER
w I18H GNO
IDI0DE J
AC
) " - e
LOGIC PC ROD HYBRID
BOARD
7 446_ = tis 410 +10 - FB
_ i 5
[ *tiseee !
1 {srtie A GC
. *i15c0M )
e e ' -15
f17 —H,_
+10
o |{ <> <©> g ac o
81AS GND
+10 REG S_v
e NLET GN OSCILLATOR
._\ LOGIC GND — _
REF_GND
+ . CHASSIS GROUND AT
TUBE AND/OR
- OSCILLATOR
-7 - 10 REF
_ ! ENGINEER J MAURER 4 .5-7% DRAFTSMAN 1S 4.6-79
-10 REF REG |
PWM e SPACE PHYSICS RESEARCH LABORATORY | V- CONTROL GROUNDING HI2
POWER COLLEGE OF ENGINEERING GNMS 4/16,79
SUPPLY UNIVERSITY OF MICHIGAN A/10:79
h - T ANN ARBOR. MICHIGAN B-E 5199 DATE
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36 V!-aﬂ@’

436 GND ‘!T

o

2
£

SPARE

~SVRF(N

B RC A aCJOFCJOREE

#

+ 36 Pw RED # 24 WIRE
+36 GND BRN # 24 WIRE
THERM wH / BLK | A
+ ROD reo/ wn #2awre | | T
-ROD ver/ wh #2ewre | | I
AGC FB BULE J1|
RF GRY
\ I | KN Imiooe orv | carw o 4 4 h )
ol.rc.oom ] wu A VOET WHITE
410 L ORG H 1000€ GRY 1 a
+sv | wiors I __GND "X T _
+ ISR ORG/wH - H I _ lr!.:\!. )
° [ —_— > — - OF ¢
_ -isRr | VEL M L Fi
- v B-E6533 +36F
B
SHD 1 Mk . o REG. BO. .
81005 b > 8-£6399
AGC DET,
BRN | GND HSREG | RFCAL o BOARD
Q-¢ c2t 8001
Bk [GRN | wi/Pur _ ce2
B-£6399 oll_ ——
TANK 8D. F2 | | erwwn
b 80013 * ——— 0P -
L B OYEL/WH _
olosc ono] Bk - I Q-8 PUR/WH 1 “
L acc] cray R I 02-C_sLU
LFSE| BLUE . T )
8-€6630 * —e B-E 6761 4 - 1 .
/ MAIN BO. DRIVER BO. b, m
81006 81013 TANK COMPARTMENT ENTH
-Sv] YEL
anlt

NOTE: CONNECTIONS TO CONTINENTAL
CONNECTOR FROM MAIN BD

NOT SHOWN,

I

ENGINEER _ @ BLOCK DRAFTSMAN MRN &/Yye!

SPACE PHYSICS RESEARCH LABORATORY | INTERCONNECT PLAN S75783
COLLEGE OF ENGINEERING HS&”—.)#; 7 /13781
UNIVERSITY OF MICHIGAN i 1/2/81
ANN ARBOR, MICHIGAN B-€6625 CONTROLLED DaATK

LasT usso R

c

] L

, 1l




res 4301

MTAGODS

MTAPOPd INTRST RFWEN

INTRST RFWEN RFDAT HKSCLK

RFDAT HKSCLK

0SC _AGC

+BY ﬁ».\ﬁ
) HI' _ — AGC
N. \
+ov  (@)— > LF SEC TO DRIVER BO
1 -E 6437
: —I'm — # RF  TO REG BD B-€ 6533 8
we 68 (O—d——1 _(e)oGicCGNDC  -—--05cGND > GND
L b_
anaono (A R N
! _
1
-w0R () —g REFA GUARD
m _ 5) -1 REF B +99 T
sy [A - 15 VA CuARD RS2
+ROD —AAA- >
1 Mw F 4 - 15vR *R0O
| Red GUARD TO TANK 80
| e3.4x 26.7% QBADS+ _op :
1 "R64 R6S CuARD 47K B-E 6399
[} R5!}
i Y
| SHORT 8.45K AN —= - ROD T
i RE3 Re2 GUARD
: = S BAD- Hi2 AGC FB ®» AGC FB \
Lsg @.\f 7)LSd |DIODE DRV & I DIODE OR Nmmxmaﬁwwqos BOARD
® )
Mw muv H_N IDIODE FB —»I DIOOE FB
LS3 - )L
LS4 - 5) L5 u2-6 (TP} NOTES
6) Lss -
L3 @- ui-6(TP) N\ CONNECTION TO REG. BD B-E 6533
Lse €& 8) L56
Ls? [: Ls? D CONNECTION TO DRIVER 8D. B-E 6437
Lse © 1) LS8 A\ RS3, RS4 ARE TM 1/4 SENSISTOR
LS9 [ 3)Lss d
© 4R35, R56, RS? ARE RCROS
s €- 2)LsI®
P X LsH 5 RSI, R52 ARE RCRO7?
pcsTR - @ 3) OCSTR 6. ALL OTHERS ARE RNCSS
WIFREQ @) \.ﬂ HIFREQ 7 PCBI006
zZ£RO (@B 3) ZERO
oAl D- % ToTAL vcac
DESENS @ © FLoDAT ODSEN RDSEN DGBZ RDGBZ GAINA GAINB  TST
i e @ d | ENGINEER B BLOCK/ W H PINKUS DRAFTSMAN 8.7 &/11 /80
! 12712786
_ SPACE PHYSICS RESEARCH LABORATORY | MAIN BOARD 1 /12786
| RS65A4B 15.4K/R61 44p | COLLEGE OF ENGINEERING RF OSCILLATOR 10/26/82
[ D R w oD — — — —— 2 _BO9A ARG -2 i GALILEO - NMS S/N3
AORGAONCTR o ¢ A e vene RF | UNIVERSITY OF MICHIGAN S/9/82
$PARE ADJ ST ANN ARBOR. MICHIGAN B- E6955 CONTROLLED DATE
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RFCAL 410U RF

10100€E  ORYV

+ 36 PW RF

_~ f Y { Y
lllllllllllllllllllll S I | [ g
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|
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| 10uH "
ovmzw 3
R 42 1
INS711 i
2NZ2Z2 A o4 x z--> 10.0k |
a9 | R 43 1 |
OPEN _ _ ]
seop > 3T
SaL Rad4 N ces 7 C4e n
i
i |
" 2 |
T4 "
SLIKE 274K |
2.Mranen SHORT
R46 A+B yw |
OPEN i
3 |
|
|
]
e e e e e | _____1°F PCBIO0s
| Y
—ISR RF +4R AGC FB v 0ET IDIODE  IDIODE FB +36F
ENGINEER 8 BLOCK DRAFTSMAN 08 12712786
3/21/84
SPACE PHYSICS RESEARCH LABORATORY |REGULATOR BOARD s
COLLEGE OF ENGINEERING RF OSCILLATOR 10/26,
UNIVERSITY OF MICHIGAN GALILEO NMS S/N3 5/19/82
ANN ARBOR. MICHIGAN B-E6950 CONTROLLED DATE
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. COMPONENT
“ SiDE

g LTt
e e
: Qoomo

Iaw

[ORAFTSHAN — G, WIGGINS 5/1% 782 ]

COMPONENT LAYOUT COMPOSITE
WMAIN RF GOARD

Snus s/19/82
B-E6642A CONTROLLED

CONTINENTAL CONNECTOR  FROM
WAR GOARD NOT SHOWN .

- bz ‘810068 7 30

, n.@.nll. B . < /./

,. .,ﬂ”, ‘Ju -w. A : )

PN s COKTRGLLED

° ﬂ B N o o |

NN N N NN /S /]
o 043 \ &lL%Lﬂ {44 PRINT
. Wno 3 K..n / x_z:uﬂm v +IBVR u_<m~cmzocn \
/ RES OOO\ szn_-ﬂmz 8. 8LOCK/ M.AH.
‘ DRIVER BD N REG BD.  mOA SPACE PHYSICS RESEARCH LABORATORY
B8I10I13 J 81005 . COLLEGE OF ENGINEERING
/ +36 ow O COMPONENT JUNIVERSITY OF MICHIGAN
zoqm“Dznl:.!n COMMECTIONS  TO —— Itrm_o—.wm.t ANN ARBOR, MICH IGAN

N
N

LAST USED R c 5] L . —N.—m



TN3NO0IMO)
3aiz

CIRCUIT SIDE

e a B o) MAINRF BD
: : GNMS
81006 A

ENGINEER B. BLOCK /MAMN.

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING .
UNIVERSITY OF MCHIGAN ' -

/] s s g 031 1 1)

¢ ) ‘ UU oLy

N / e
sz.BSz:.nzﬁr et cron | roN \ ORAFTSMAN G WIGGNS 8/ /62
AR SO T 8 A LAYOUT COMPOSITE REVERSE
MAIN RF BS0ARD
GNMS 5/ 19/62
8-E6644A OOZ.—’OCUMO DATE
LAST USED R 14 [+] L

¢
12 rr .




NOTES:

I.L7 8 C34 OPTIONAL .

2. INDICATES SWAGE TERMINALS
REQUIRED 5 PLS #2540 B4.

3.©) INDICATES 4-40 INT STAR

WASHERS SOLDER TO PCB
SURFACE 4 PLS.

4. DRIVER 8D. 81013
5.DRIVER AUX.BD. PAGE
12.188

A\ +4R AND RF CAL WIRES
DRESS TO REG BD

COMPONENT
SIDE nogm._a_uu_mmzq

GND wo_.omm Mn@rm T

GND FROM AGC BD.

ENGINEER B BLOCK/ WM A M

PRINT

GORLACLLED

DRAF TSMAN AGK

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UNIVERSITY OF NICHIGAN

ANN ARBOR MICHIGAN

COMPONENT LAYOUT
RFODRIVER BOARD 01013

P.10F2

B8-6766

CONTROLLED

DATE

12

A8A

d/19/82




Kam asq1

(TO RF OSC MAIN BD.)

WHT
—E 10 R27 ¢ Q6-B
ON DRV. BD.
BLK
ozom O
(TO DRV.BD)
BLU
2= om0 . OO
LF SEL (TO DRV. BD)
NOTES:
I. ALL AUX.BD. WIRES oy ¢
DRV. BO. EXCEPT L zm—-—.ma
2. DRV. AUX.BD..03I"
3. PC #820128B MODIFIED
ENGINEER 8 BLOCK /M.A H. DRAFTSMAN MK 2/9/84
SPACE PHYSICS RESEARCH LABORATORY | COMPONENT LAYOUT
COLLEGE OF ENGINEERING RF 0SC ORV. AUX.BD.
UNIVERSITY OF MICHIGAN GNMS P.2 OF 2 $2/20/83
ANN ARBOR. MICHIGAN B-E7227 CONTROLLED paTE

COMPONENT
SIDE

Last usEio R C [+] L
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COMPONENT
SIDE

NOTE ©

V DET I GND

WHITE o_owmw BLK SPECIAL ASSEMBLY PROCEDURE

FOR AGC DETECTOR PCB.

-

. SWAGE TERMINALS REQUIRED @
F1,F2,XI,D,GND, TP! 8 TP2, SEE

2. {_, INDICATES SWAGE TERMINALS.

AGC DETECTOR

R.F. OSCILLATOR
GALILEO N.MS.
M.A.H., G.AW. 7/12/81

ENGINEER BBLOCK, M A &

DRAFTSMAN MN 7/29/81

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERNG

UNIVERSITY OF MICRIGAN

ANN ARBOR, MICH.GAN

COMPONENT LAYOUT COMPOSITE
AGC DETECTOR BD 800HS8
GNMS .

5/19/82

B-E6663 CONTROLLED

DATE

12.19




F2 TO TANK 80.
BRN. /WHT.

V DET I
WHITE DIODE
GRAY

COMPONENT
SIDE

GND TO TANK BD.
L7 ek

(2]
GND RAID TO -
LUG UNDER +36 FOF
FEEOTHRY

[P S

GND
BLK

o
gﬂ
8

.

2 ) INDICATES SWAGE
AGC DETECTOR
R.F. OSCILLATOR
GALILED NMS.
MAH, GAW. 7/12/81

SR T
&

TO TANK BD
BRN/WHT

1. SWAGE TERMINALS REQUIRED @
F1,F2,XI,D,GND, TP1 & TP2, SEE
SPECIAL ASSEMBLY PROCEDURE

Qe FOR AGC DETECTOR PCB.

TERMINALS

2021 -84 (1716 ORILL)2PLS

e WATROLLED

ENGINEER B BLOCK , MA H.

1l

ORAFTSMAN MN T/ 2,

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UMIVERSITY OF MICHIOAN

COMPONENT LAYOUT
AGC DETECTORSD 800IIB
GNMS

s/19/82

B-E6664 CONTROLLED

ANN ARBOR, MICHIGAN

DATE

12.20



5 S

# 2540- 84 (INSTALL ON
800L3 A SI0E} ALL OTHERS
USE @ 2021-04 (NSTALL
ON 800138 SIOE)

Z 71 8 L1 LOCATED ON
CRCUIT SIDE

3 CaB, CaC, C58 & C68
OPTIONAL

4 TANK BDBOOI3 RF OSC

9.@5” FE WINE THRU
CLEARANCE HOLE

MAM-TS

8-3-8

A\ROUTES ROD AND
WIRE TO R66 THRU
CLEARANCE HOLES

COMPONENT
SIDE

B YO DRVR. 8D
WHT/YEL 710 R66 THERM

TO AGC GND

~ROD YEL/WH

+ROD RED/WH

{ CIRCUIT SI0E )

~

/

. mzZmJ.>zz|mo\ 800138

GONTROLLED

¢ PRINT

ENGINEER 8BLOCK, M.A. N

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN
ANN ARQOR, MICHIGAN

COMPONENT LAYOUT COMPOSITE
TANK 80 80013
GNMS

5/19 /82

B8-£6670 CONTROLLED

DATE

22§



COMPONENT 81005

—_ 6-26-81 M. AMN., DR

7N

o | INDICATES SWAGE TERMINALS
\ / #2540B-4 5 LOCATIONS.

S~

2. R32-33 THERMISTOR OPTION.
3 JIBC3 OPTIONS.

SIDE

/A\ FEED THRU. CLEARANCE HOLE +36F TO TANK

A\ RF CALS € TR WIRES ROUTE YO DRWER BO.

CONTROLLED

PRINT

ENGINEER B B8LOCK , MAHM

ORAFTSMAN TS T/7/81

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

COMPONENT LAYOUT
REGULATOR BOARD 81003
GNMS

2/10/83
8 /19 /82

B-€ 6649 CONTROLLED

DATE

2.22




RGP0 0 19 drwee

_MMa4 -22p Fi/2a 01 /UTXA10 ruses & b1 02 wOT 10 —_— R1/4 3
L] ' 1 _PYRO A 1 CONNECTION  LIST LA AL PYROPWAI P L L] PC SPARE
) PYROPWA2 €21
PYRO Pw 4 . F2/2A PYRO A DI 4 MAX L * JR2/43,
03/uTxang 'M/RZ7 Pl W] PYRO 1 A
*cecr - " TEST 2 A JRVA3,
T 70750 _pvko 8 02 i3 ove P2 M] pYRO 2 A
IIF.M PYRO B8 2 . ’A\AU-
/Y ow-. LGC GND P3 £] PYRO 3 a
vy OFF Lec Gu0  PYRO A re [53- S  ,
SDAT W .
He (A)
RY3  COIL A LGC GO e 1 w34 -22P
L asT v Ot
RY4 ENERGIZED CH GND D -£ 5440A/ 2
‘ov 470254804  P6 0 M...H. o
L oV P7 _
-9 2 N ] o/ ..
FYROGMD cgss 15g6A rSETA {
RO CROUNDS ISOA FSBIA  FSPSA FSO6S FS@TA # 8 8s "
6 ) r) ) 2 L] {
. c1/c2 + ” SOATOUT A ]
- _~ . I so|. sos| ‘soe| sav - "
oUTPUT
CONNECTIONS
o 1
{
iS| _w .muou .w‘m- sgTe
 Cesaia’ rmese rases rsere’t FC SPARE
1 3 PYROPWB! PYRO I B
[}
| X PrRoPwE: mRO 28
H lllu.l'"ll-f TEST 28 PYRO 8
! Ha (B) PYRO 3 B
¢ LG6C GND
! HEATER DRIVE VALVE DRIVE
' 3 PR LGC GND RO 48
| HE& HI7 SINGLE
- rm LGC GND
1 ENDED &
[ VALVES CHASSIS GND Vi@ oo
| . . . .ll@ Vi gND
I O-E 5426 /474254896 D -E5431 \Aﬂ)wuﬁu . Y +0Vv D-ES5440A/ H38 TI@ V2 @ND
) rh 0V 47A254804
' cussn e | ¥ PYRO GND ) Y@ GND HEAT 3
aET D- - wourrme ove HT] eno neat &
» -
ICOMMECTIONS A_‘ m
[N + -3 b
» aw F  § O SA PULSE + 1A MWEAT =Eb =
LoGic evo [4) h M LOGIC_ 8 SIGNAL GND —hc 4, .:
: ezs ¥ - ﬁ L o0 33 2
eYrg, ano 7
OPTIONAL PC JUMPER : s 'GND' PYRO A
HOT OM CONR. LIST ' - @NO2 FYRO A
PYRG, @0 P N0t PYRO 8
28 @O D] eND2PYRO B
2 AMP MAX CURRENT . 28 oMo
28 &m0 - 28 eno
20 g,
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COMPONENT SIDE

HEATER FUSEBD 2

EE

AA #24 WIRE ROUTED
T TO (OUT2) INLET BD

SOLDER PAD.

#24 WIRE ROUTED

TO OUT2 CONNECTOR IA
a4p

£, ONMS 820128 4 CONTRCLLE:

NOTES:
031" MATERIAL

1. #820128 PCBD
2. TRIM TO OUTSIDE OF LINES.

DRAFTSMAN MK 10/27/82

COMPONENT LAYOUT #820128
HEATER FUSE BD (INLET BO ADD ON)

ENGINEER B.BLOCK MAH.
SPACE PHYSICS RESEARCH LABORATORY
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INLET BOARD OUTLINE
/\II TOP VIEW

NOTES:

1.

CONNECTOR WIRES EE, WW, ZZ NOW
ROUTE TO H6 AUX. BOARD. OTHER
WIRES RUN FROM THERE TO PREVIOUS
MAIN BOARD LOCATIONS.

2. USE .010 “YLAR OR LAMINATE TO
/ ISOLATE AUX. BOARD FROM H6 CASE.
EPOXY DOWN AT FINAL ASSEMBLY.
——S / 3. WIRING SHOWN WAS ACCOMPLISHED ON
S/N3 BY SPRL. S/N2 AUX WAS WIRED
PYRO GNO L——— AUXILIARY 8Y GSFC AND MAY DIFFER.
\\ FILTER ROARD
BONDED ON
TOP OF HMYBRID H6.
—— e
JAN 1§ 1987
ENGINEER  J, CALDWELL DRAFTSMAN REK,CCZ. 2/28/86
SPACE PHYSICS RESEARCH LABORATORY COMPONENT LAYOUT
COLLEGE OF ENGINEERING INLET AUXILIARY FILTER BOARD 12/4 /86

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

$/N 2 /37786
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1. INPUT POWER

2. TYPE

3. STAGES

b INPUT

5. oUTPUT

6. SIZE

7. ENVIRONMENTAL

8. MIsSC.

CMX 563 C

POTTING: E & C 2850 FT. BLACK WITH CAT i
10N PUMP HV SUPPLY

UNREGULATED (% sS%) HV TERMINAL CENTERED

PARALLEL :

5 ™

TBD (SQUARE) Swono/

30KHZ oot X 1a7
1000V , , NORMAL GROUND — ] v o0t o 125 DIA.
2000v ,__ TEST : ~d -%
POSITIVE 1900 10+ 020 TYP. TYPICAL TERMINAL

SKV AT _SMA NOMINAL
1KV AT SMA CONTINUOUS POSSIBLE
10KV AT NO LOAD TEST

LESS THAN 50V RIPPLE AT SMA .

p-p
SEE DRAWING AT RIGHT

30 TO +50°C OPERATING

40 TO +60°C NON-OPERATING

30PS1A TO VACUUM

10K 47K ouTt
LAUNCH VIBRATION SPECIFICATIONS
{ 186G @ 100HZ SINE, 400 G ACCELERATION)
10K R-C FILTER
cil
4_7K OUTPUT CURRENT LIMIT
+/- 201 TEMPERATURE CO-EFFICIENT &
REQA REQUIREMENT SPECIFICATION 79,113
HIGH VOLTAGE DEVICES 8CMX563C ENGINEER  J STEVENS DRAFTSMAN EL 6/16/83
SPACE PHYSICS RESEARCH LABORATORY | VOLTAGE MULTIPLIER
ION PUMP SUPPLY 75783
COLLEGE OF ENGINEERING
GNMS 7/6/861
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN B-E 5343 CONTROLLED DATE
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puTTom vitw

.2
NOTES *
i N/ 7 CORE SLuic weinf wikts (X171 TRANSEGRME &
2. HAT  BRIM 1< .-, i (AN
3 SWAGE FINS [ S O P ! SE AT LI RS PN o
4. SWAGE  TOOL L 1 /ME (h 30 &7 vt ¢t RE @
ANL 31 42% toiy- @1 @@ ¢e
S. DRILL SIZES Al # 50 IN H&A1 FRIM FOF SWAGING
B)¥ €% IN BIAS FFC BOAKL 1O &0it#7T PINS
CHas 23 IN poTH FOR MOURNTING  LUfbw
6. MOUNTING SCRfw 1S # 4 4@ NYILON
7 MAGNETICS INC F41408 ~1iC HOWER Ft ®RITE CORE ﬂ$=d==
Bi408—-0) DELRIN BOBBIN )
‘APR 58
N MALHER / FHIEUMAN LibeAs Juntits o LA

CEACE FIHYSICS RFSEARCH LARORATORY | TRANSFORMER  Ti

) ) BIAS SUPPLY
W LT LR G GALILEQO NMS S/N ¢

aan B-E 57986 CONTROLLED |




wades avot

127 1 8/ 38

4184 ¥ 30 [

%

(/M) |

3 H—teex \

A UL UUNU VYU U LML

8 REV INCR. 6-7 B8Y 281

WIND FB 5-%.
WRAP SINGLE LAYER KAPTON OVER S-%-

WIND SEC ?-b. DRESS ALL WIRES TO SAME SIDE OF BOBBIN. USE SLOT
AS REQUIRED T2 ON T3.

WRAP SINGLE LARGER OF KAPTON TAPE OVER 7-b-
WIND 1-2-3-
"DIP COAT'* WOUND BOBBIN IN SOLITHANE 113 PER POTTING PROCEDURE.

ASSEMBLE BOBBIN IN CORE. MOUNT ON TERMINAL BOARD. AND CONNECT
WIRES TO TERMINAL. DRESS WIRES AS REQUIRED.

OPERATE TRANSFORMER IN TEST CIRCUIT.

SHIM CORE AS REQUIRED TO OBTAIN 35KHZ.

T, G

BOTTOM VIEW

NOTES :

\_/ T CORE SLOTS WHERE WIRES EXIT TRANSFORMER

2. HAT BRIM IS 1/32 pPC. BOARD
3 SWAGE PINS — CAMBION 3t 120 -1032— 01— 81— ge
4, W‘bmm TOOLS —CAMBION 4 435—6462— 01— 00— Q0
AND # 435~6619 —G¢1—00—-0¢
S, DRILL SIZES A)# s2 IN KAT BRIM FOR SWAGING
Bl ¥ 65 IN BIAS PC. BOARD TO ACCEPT PINS
C) 3 33 IN BOTH FOR MOUNTING SCREW
6. MOUNTLING SCREW IS # 4 —40 NYLON
7. ADD BAND OF COPPER FOIL TAPE FOR MAGNETIC SHUNT AROUND CORE
ENGINEER _ MAURER / FRIEDMAN DRAFTSMAN Y8 S/28/81

ANN ARBOR. MICHIGAN

SPACE PHYSICS RESEARCH LABORATORY | TRANSFORMERS T2, T3
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN

BIAS SUPPLY
GALILEO ~ NMS S/N 2

12/8/83
11/9/83

B-E 57998 CONTROLLED| o=
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- ateav0t

241 3G
~

Qfm_

= 4B 38
‘_ # 30
- SN
C -
-~ L]
LUK UG (HOWEKR FERHITE)
BOBBIN 841811 Ot (DELRIND
MAGNE TICS INC

‘.ZO_ZO V$Cﬁmcctm

TO HV MULT

L7 A

TOP VIEW
OF ASSEMBLY

(GNOD )

TO HV MUl

HV TERMIN2

GROUND ™uST GO TO
B80TH PC BOARD AND

TIPLIER

N

N
hS

L

N

e TOP  HAT

80AaRD
1 WIND SEC 5 € STARY v AT LEFT £0GE ORESS 5 QUTSIDE
QuTs510¢ ,
OF BOBBIN FINISH 6) ON SAME SIDE SiUT. NEAR, BUT NOT AT, '
LEFT SI0DE
HAT BRIM BOARD
2 PLACE ONE (AYER KAPTON TAPE OVER S-6 WINDING
3 WIND 1-2 NEXT START AND FiINISH ON RIGHT SiDE IN NOTES:
OPPOSITE SLOT FROM 5}  HANK WINL ON THE RIGHT WALF
Of HOBBIN WRAP ONE LAYER KAPTON TAPE OVER PRIMARY 1. BOTH BOARDS 1/32 PC MATERI1AL
TO HOLD BANK WINDING IN PLACE
c. BOTTOM ROARD:
a WING 3-4 NEXT START ANG FINISH ON LEFT SIDE (EAVING SWAGE FINS ~ CAMBION #120-0i-uvl-0
APPROXIMATELY U075 GAP BETWEEN THIS WINDING AKD 1 . HOLE SIZE - DRILL S17E #52
DRESS 384 QuU' SAME SLO0T &Y (R ? MAKE SURE TOOL - #434-.4b2-01-00~00 AND
WINDING DIRECTION, AS WELL AS ENDS, ARE PHASED £335-b619-01-00-00
CORRECTLY WRAP 38 4 WwWilH KAPTON TAPE TO wminD N 3 TOP BJARD:
PLACE . )
SWAGE PINS - USECO w2%20A
s PLACE KAPTON TAPE OVER S$10T  DRESS 5) OVER SLOT  COVER HOLE STZE - DRILL SIZC #%9
WITH KAPTON TAPE CHECK CLEARANCE TO CTHER WIRES AND CORE T00L - 82520
6 6) ALSO GOES 1) TOF BOARD  URESS wELL CLEAR OF %) 4. DRILL #65 HOLE IN BIAS P.C. BOARD FOR PINs
7 "DIF COAT BOBBIN ONLY IN SOUITHANE 113 PER FOTTING PROCEDURE S. DRILL %33 HOLE FOR MOUNTING SCREW
8 ASSEMBLL  BOBBIN N CORE b. USE #4-%0 -- NYLON MOUNTING SCREW
9 OPFRATE  TRANSFORMER (N TEST CHRCuT
10 SHIM O CORE mAIvES 89 NECELSARY TL LET &eik IMATELY 40 KHZ
(FREQUENCY  wiit . DECREASE Wwilm MULTIPLIER L 0AG)
ENGINEER J MAURER DRAFTSMAN TS 2/6/81
" EPOXY HAT BRIM TO BOTTOM CORE HALF Wwilh €PON B2B AND SPACE PHYSICS RESEARCH LABORATORY | HV TRANSFORMER (T4) | 2716 785 ]
TOP HAT 10 TOP CORE MALF WITH SAME COLLEGE OF ENGINEERING BIAS SUPPLY umxmn_w\N%N
GNMS
2 SECURE BOHBIN TQ BOTTOM CORE HALF WITH SJUTHANE THICKENEDC WITh CABOS UNIVERSITY OF MICHIGAN srzy/e
l u N v} HAL . Qs
ANN ARBOR. MICHIGAN B-E 6422A CONTROLLED DATE

Last useo R c o L
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HKBE 1P 1183 $-70 3770

BOBBIN: MAGNETICS B-1811-01
CORE: MAGNETICS F%1811-UG

WINDING PROCEDURE

1. WIND %-5, FIRST. END % THRU SLOT 1. AND S THRU SLOT 2.
2. WRAP SINGLE LAYER OF KAPTON TAPE.

3. WIND b-7-8-9. DRESS(DAND(DTHRU sLoT 1.
WITH (B) AND (B) THRU SLOT 2.

4. WRAP SINGLE LAYER OF KAPTON TAPE.

5. WIND 3-2-1. END 1 AND 3 THRU 5LOT 2. R
END 2 THRU SLOT 1.

6. PLACE KAPTON TAPE OVER SLOT. DRESS
@>zc OVER SLOT. COVER WITH KAPTON
APE. (6)IS AT 500 VOLTS. 1T MUST BE
SEPARATED FROM OTHER LEADS. ALSO.
INSURE THAT (7) AND () ARE SEFARATED FROM

OTHER LEADS.

2. “DIP COAT" (BOBBIN ONLY) IN SOLITHANE 115
PER POTTING PROCEDURE.

2 ASSEMBLE BOBBIN IN CORE. CONNECT LEADS
TO PINS PER LAYOUT.

9. OPERATE TRANSFORMER WITHOUT LOAD IN
TEST CIRCUIT.

10. SHIM CORE HALVES AS NECESSARY TO GET
APPROXIMATELY 35 KHZ.

[ ]
O &) (-s00)
301432 543¢ #40 .
@ (7) (210)
2t #32 w 1621 #40 A
oO—s (&) teno) 3=z
. | HEE g
. > 1621 #40 13|55
(3) ©i30) _mm
L V77774
833 V/ TURN tE :

BOTTOM VIEW

NOTES:

1. SWAGE PINS - CAMBION $120-1032-01-00

2. DRILL - 852

' 3. SWAGE TOOL - CAMBION $%435-64b2-01-00-00
CAMBION #%43S-6619-01-00-00

. DORILL BIAS P.C. BOARD #6S FOR PINS

S. DRILL #33 HOLE FOR €4-%0 NYLON MOUNTING SCREW

6- THIS TRANSFORMER SIMILIAR TO WATS TI PG 1l.%

7. ADD BAND OF COPPER FOIL TAPE FOR MAGNETIC SHUNT

AROUND CORE

ENGINEER J_MAURER

DRAFTSMAN TS 2/6/81

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR. MICHIGAN

TRANSFORMER T3

BIAS SUPPLY
GNMS 12/8/83
i2/14/91
DATE

B- E 642ICCONTROLLED

Lasy useo R [ o L
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SEE NOTE

810j6B
81016

Mima Carson

1-18-82

)
L b
i« ncznOZmzam@ Y u @M O €] -
yum%m& 1o SIDE FC1 fA1 Fal (3314 m.z f9Du _ise +158 AT nr O:«u:o prus
O AUX Divioed
JUMPER TO D68 ANODE (uU- BAR REMOVED)
¥ : CUT RUN, RECONNECT [CCJ TO R26,C16,09A. ADD JUMPER ENGINEER MAURER ORAFTSMAN ND Y
4/i8 /BS
FROM €23, R37 R39 END OF RUN TO [d RUN SPACE PHYSICS RESEARCH LABORATORY | COMPONENT LAYOUT YEVE
NOTE. NOT SHOWN ARE C7/R54 ON TERMINALS NEAR CI8 CONNECTED PER PG.13.2, COLLEGE OF ENQINEERING BIAS SUPPLY 6/9/83
QTX ON TERMINALS NEAR C18 CONNECTED PER PG. 131 UNIVERSITY OF MICHISAN GNMS S/N2 3/i3/82
ANN ARBOR, MICHIGAN B-E6777 CONTROLLED DATE
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ENGINEER _ MAURER ORAFTSMAN N O 4718785
i
SPACE PHYSICS RESEARCH LABORATORY | COMPONENT LAYOUT REVERSE 375783
NOTE : NOT SHOWN ARE C7/R54 ON TERMINALS NEAR C18 CONNECTED PER PG.13.2, COLLESE OF ENGINEERING BIAS SUPPLY 6/ 9/6 83 |
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COMPONENT

AUX.DIVIDER BD BIAS SUPPLY

.1

WHT/PUR

° -500V
(3)

NOTES: | PC BOARD 1/32 THICK

2. #2 MOUNTING SCREWS ATTACH TO
MAIN BOARD. EPOXY DOWN AT LAST
ORPORTUNITY .

3 @ 2520A-4 TERMINALS. DRILL #49
SWAGES TO BE ON A SIDE OF BOARD.

@nﬂo?a MODIFIED TERMINALS
CUT TOP TURRET OFF, 3 PLS.

4 O CONNECTION TO MAIN BOARD.

[C] wires 7o connecron.

8. Al MOUNTS UPSIDE DOWN WITH
SHRINK TUBE INSULATION ON TOS
CASE. SOLDER Al LEADS ON TOP
TURRET OF SWAGE TERMINALS.

6. SEE LOGBOOK FOR QTHER
ASSEMBLY NOTES.

7. CHECK FOR FIT AGAINST HARNESS
EARLY AND OFTEN!

CONTROLLED

AUG 161983

PRINT

TeGiNEER B BLOK /M AH

SPACE PHYSICS RESEARCH LABORATORY

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

URALTSMAN  LE /MK s at

COMPONENT LAYOUT

AUXILIARY DIVIDER BOARD

BIAS SUPPLY

GNMS S/ N2

B-4.83

7 - 83

B-E7116  CONTROLLED

DaTR

1311




LYY 2R

TOP VIEW NOTE: THIS DESIGN INITIALLY USED

7/81 IN GNMS BIAS SUPPLY Tt 1~
* SHIM MATERIAL AND T#5 TO ADJUST FREQUENCY.
SHIM THICKNESS AS SPECIFIED

BY TEST ENGINEER

OF
CORE  ASSEMBLY

SHIM
(CROSSHATCHED)

klﬂu@..l““”ﬁ:

o
(oD) (ID)

CORE

Iﬁ|||_ - - DESIGNATION  -CORE SHIM

T# USED THICKNESS
1 1408 .004
2 1408 .004
LEGEND 3 1408 .004
—_———
A CORE '8 ¢ 4 181l .004
" - - 5 1811 .003
.050 F41408UG  .110 210
075" F4IB1IUG . 110" 270"
.0as" F42213U6  .iT0" 350"
ENGINEER J- BROOKS DRAFTSMAN MN 8/¢3/8!
SPACE PHYSICS RESEARCH LABORATORY | TRANSFORMER, BIAS
COLLEGE OF ENGINEERING M“-“m cmm_nwz
UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN B- E6665 DATE

Last useo R c o L —u._N



LYY T M

ANODE
Pe

\ 0
G
\ _
aan
T T _ 5 GND PA
M RG-1954/U _
Y 7
/ou PA OUT
_ |  seacecrro
- _ # 50-124 - 0000
0 e ]
_ PS (L] oer
- yd ]
rg e [41e] _
g
: o —— S, w/ _
A,. . -EJﬂ 014
R ” 1
’ ©1/50 1 |
(%] T
1 IN4148 iNGI48 anw
HI4 o 53 P9 16
|
-
e |
»\ \ NC lnnPl GRM
p7 € LENS
AUX BD 1 PCB400IB ]
|
PCB2008 .—.— " d@mu— ﬂz b2 5@ A
x neD YEL UL TN JRLLY ORG _
140 . FEB 21 1984 - ]
T, —— 1 T ——
SIG GND Pa 5 PA 15 PA MULTANA REF D-£54350 M4 ELECTRICAL
30uA 10V B-E€6921  PC LAYOUT
NOTES | —— DENOTES MULT HEADER CONNECTION.
I, D2 BONDED TO UNDER A
z ¢, b1, ONDED TO UNDERSIDE OF PC BOARD ——— ryv=ryvyrar —
SPACE PHYSICS RESEARCH LABORATORY | ELECTRICAL DW6.
COLLEGE OF ENGINEERING PULSE AMPLIFIER . 2/17/84
UNIVERSITY OF MICHIGAN GNMS S/N3 2/7/84
ANN ARBOR. MICHIGAN B-E7235CONTROLLED PATE

Lasy useo R Ct D2 L
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Aty AT PN
& NOMINAL GAIM 3B LAt iSY 4T P
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.
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e
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MV ® CHANGE WOTE 3, 400 MOTES ¢ BT, CHANK NS 10 3KG
ALy A CRAMGL VALUKS FOR LOW BAIN & USK STANDARD VALUFS 7/1/T9 PER ABN/M
e
. . e on e
PULSE FRE AMP  Wid |
LAST UMD Ci6 CAG QT R3S Ut ' - — -
- ) T | p-€sarsomrazsamia  S/N 2
A 9 | g 1_\ 7 3 » b i “ % fo:;o:: > ﬂ

SEP 91982 _m“._mL_



wats 4301

nog.vdz.mzq NOTES. |. H14- CUT OFF PINS 4,6,15,23.

m——um 2.INSTALL U-—BARS ON A-SIDE.
3. GROUNDS OPTIONAL.

«

R @; upamm@mm

P s Lo

MNTG. HOLE LOC. 4 TOTAL *2-56.

SPACER MNTG. +35

HOLE # 0-80.

PULSE OUTPUT.

IOV OUT.
5V OUT.
- 15 +15
ENGINEER B.BLOCK - MaH DRAFTSMAN G WIGGINS ~ M A H
SPACE PHYSICS RESEARCH LABORATORY | COMPONENT LAYQUT
COLLEGE OF ENGINEERING Mcrmm AMPLIFIER 8D # 82008A
UNIVERSITY OF MICHIGAN NuS
ANN ARBOR. MICHIGAN B-E 6921 DATE

LasT usen R [ (=] L




Hl -

H2 -

H3 -

H17-

H5 -

H6 -

H9 -

H10-

H1l-

H12-

H13-

H14-

H15-

H16-

9/12/84

Eder
Rev. rr
GPMS FLIGHT HYBRID REVISION STATUS
CURRENT

TITLE WG ¢ REV. LETTER REV. DATE
Main Power Hybrid - D-E5441 1 8/2/82
Fil w:vvww - D-E5433 D 5/15/82
Bias Supplies - D-E5437 [« 9/25/79
(A/B) - Pyro Drive - D-ES440 F 11/6/80
Valve Drive A - D-E5431 F 3/10/83
Eihgie ended)” p-Eesed A 3/10/83
Heater Drive - D-E5436 H 7/14/82
Timer - D-ES5349 T N 12/16/81
Anamux - D-E5438 . F 10/19/82
Command Hybrid - D-E5442 K 6/11/82
(A/B) - Program Memory - D-ES444 F 10/31/80
Calculator - D-ES5443,5445 F 5/14/81
Rod Control - D-E5432,5434 E 1/20/82
Format Data Buffer - D-E6125, 6155 J 11/22/83
Pulse Pre Amp - D-E5435 D 8/1/80
Core Memory - D-E6124 H 9/12/84

PROM -

D-E6126 A 1/23/81
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CHANGE PIN #'S, ADD OUTPUT

90480 HI3 8
. FILE: (W et ) 09-08-50 HI0 E CHANGE. POWER SUPPLY PIN §°S

REV DISK: CNE-2 09-08-80  Hil [} CHANGE WE PIN 810 OF U245 OHG J, K T/C OF UOI & U32

DAl HYBRID LETIER CHANGE DESCRIPTION ) BY: J. WARER/E. P. ELERD. R 07-08-80  HIS C CH'G R24 TO OPEN: CORRECT DRAN'G ERRR 2-R29°S
REV: _.o\_w\B QH ) N 09-24-80 HI F CH‘G C12 FROM .047/30 TO .1/50: REPLACE C11 WITH R70
07-02-79  RI4 A CHANGE VWALUES FOR LOW GAIN (NO EON) 10-17-80 HI3 ¢ DELETE C5, Cé. C7: CHANGE C3. C4. €10, C11. C12, €13, C14, CIS
07-18-19  H12 A DRAFTING ERRORS (MO ECN) - - 10-23-80 LS ] AOD R30. R31. R32, R33: DELETE CR37, CR38. R24: HYBRID DESIGN OHG
0-23-79 5 a CHANGE @58, 043, R101. RIf1 11-06-60 M4 3 CHANGE POLARITY OF Ct DUE TO DRAWING ERRIR
07-31-79 Hs A DELETE TIE BETMEEN PIN 56 AND 57 11-06-00" Hs F LABELS OWNGED ON 110, U12; PIN 31, 32, B3
08-08-79 W A ADD PINS 30 & 31, CHANGE COMNECTIONS ON V22 & V23 10-31-80 HIO F ADD POMER BUS, ELINIMATE ANPERS
08-20-79 W4 A CHANGED ALL INTERNAL VALLES (ND ECN} 110680 W8 ] CHANGE LOCATION OF RSB, CHANGE R47 TO 120K
08-27-73 1 A ADD C34, RoBY CHAMGE RAS CHAMGE Q19 ALB 11-06-80 M9 F CHANGE LABELS AND REMORK CIRCUITRY
08-30-79 W A AID CHIP, CHANGE PIN NO‘S 11-06-80 HI3 0 INTERCHANGE LABELS PINS 43, &4, 45, 88
09-06-79 IS B CHANGE PIN NO’S PER GE SPEC, 1-10-80 7 K MAJOR REWORK, SEE DON
03-07-19 KW A ADD R4A, R4S, R4S, RA7. R48 11-14-80 W11 E WAJOR REWORK, SEE DON
0-1-19 K B CHANGE PIN ND‘S PER GE SPEC, REDLINE POWER NIRING 11-13-80 W2 [ ADD INFORMATION TO DRAWING
09-18-79 W [} MODIFY TURN ON RESET 01-16-81 W 6 CHANGE DONDING TO PINS OM 120, U23. U24, UZ5, U27
09-18-79  Hll A ADD LOGIC TO GENERATE “PESRI” 0)-23-81 Hlb A REVISE PIN #°S
6-25-79 W A CHANGE PIN NO’S PER GE SPEC. 5-14-81  HI3 E ADD IWWRTR, 161 CORRECT LABELLING: CHANGE 1/0 PIN 3°S
09-5-1% 13 [ CHANGE POMER WIRING T0 (S 05-14-81 Kl f ADD PESR2 QUTPUT, CHANGE (/0 PIN $°S
10-02-79 W7 ] CHANGE U37, U38 NOMENCLATURE ACCORDING TO MOTOROLA SPEC o5-14-81 W 6 CHANGE PIN 57, 32, B INPUT U24; CHANGE 1/0 PIN #'S
10-02-79  HId4 [} CHANGE WALLE OF Rié. ADD NOTES 05-14-81 M8 E DELETE C15, Clés CORRECT LABELLIMG: CHANGE 1/0 PIN &S
10-15-79 # 8 AOD A2, MM, Ré. RS CHANGE PINS (N W2 00181 W7 L DELETE C15. C14: CHANGE 1/0 PIN #S
1057 W [ ADD #, # NOTATION 05-14-81  H12 [ CHANGE 1/0 PEN §°St ADD LOGIC ELEMENT PIN #°S
11-08-79 H4 c CHANGE PIN NO‘S AND IC NUMBERING PER GE SPEC 04-28-81 WIS 3 REVISE SENSE AND OUTPUT, €1-C120 “OPEN": CHANGE 1/0 PIN #°S
11-08-79 b B CHANGE PIN NO’S. IC MPOERING AND “R* DESIGNATION PER GE SPEC 06-11-81  H12 ] CHANGE C7. RIS
11-08-79  H12 B CHANGE PIN MO'S PER GE SPEC, REMOVE Ci, C2. C3. €8, (9. CI13, Ct4, (23, C24 -24-81 15 C DELETE SEVERAL PARTS FIR H5B ONLY. SEE DNG NOTE 2
H-15-79 W ] REVISE VALLES FOR C3. CS. €17, ADD PIN 35 09-24-81 W9 H COMECT RESET OF U22 TO TRDONE INSTEAD OF LGC GND
11-19-79  H10 A ADD INERTER, CHANGE INTERMAL WIRING FOR A/B SPLIT . 09-08-81 15 ] MOBIFY SPARE DRIVER SIMILAR TO REV C
12402-79 C CHANGE "R* DESIGMATIONS FOR R2, R7. R9. R10 11-06-81 W2 N CHANGE OUTPUT PIN #°S OF 4013’S (U3, M0, 48}
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02-04-80 H10 B MOVE PORTION OF H10 TO H13 12-16-81 W7 L] CONNECT “0" INPUT OF 127 TO SG8, NOT SO7
02-13-80 M1 B ADD R&9 (THD}, REMOVE WIRE ON BRIDGE 12-16-81 WY I CHANGE RS2, RS&: GATE TRDONE INTO SEQFLG: RENAME U33-1,2; CONNECT UG4-5 TO U30-12
02-25-80 HS L} CHANGE PIN NO“S ON Vi1, V12, V20 . 12-16-81 H13 F CHANGE LABELS ON U22 & U23, R10, R42-46. RS2, RS3. Q1. @2; CONMECT PINS 40 & 49
02-28-80 H9 B MOVE PORTION OF H9 TO Hi3 01-20-82 H12 [ MOVE PIN 40 TO U-22 PIN 15K
03-14-80 H9 [ HOVE CORE MEMORY TO HIS 03-23-82 HIS F CHANGE R 23 TO 2X, C1-C20 TO 470PF
04-04-80 H7 E ADD RESISTORS & CHANGE SIGNAL NANES 04-07-82 HI3 G CHANGE UA0-1, 142-13 CONNECTION FROM GROUND TO +10R3 NOOE
04-15-80 HY il CHANGE SIGNAL NAPES -15-82 W2 | ] FILFLG NAME CHANGE OaLY
04-15-90 Ho E CHANGE SIGNAL NYES 06-02-82 W9 J CORRECT WIRING: U1-11 TO U2-13 AND UI-14 TO U2-12
04-16-80 H1 [ CHANGE RS9 FROM TBD T0 10K 06-11-82 W9 K CHANGE 1M2-11 TO CHDCLK. USE SPARE U32 GATE FOR ODENVE BAR
04-18-80 H7 F DRAFTING ERROR (OMITTED °*R18*} 07-08-62 Ht H VALUE CORRECTIONS TO LAST DO 12-11-81 REV G (C4,R43,47,62-45)
04-18-60  HIS A DRAFTING ERROR (OMITTED COMP. 1D MD°S) 07-14-82 KA £ MODIFY ALL DRIVERS REMOVE TWO DIOCES & RESISTORS AMD REWIRE
04-21-80 WY ] CHANGE INPUTS TO 4011, CHANGE P/S INFUTS 07-14-82 H®B MNEN DMG. WAKE DRIVER #4 IDENTICAL TO ALL OTHERS
0-28-80 M8 [ ADD BUFFERING. CORRECT ANALOG GNDS 07-14-62 e H MODIFY BOTH DRIVERS (SAME AS HSA}
04-20-80 Hi0 c CHANGE SHLECTION OF A/8 TO EXTERNAL 08-02-82 HI 1 CHAGE  R70 TO OPEN, R25 TO SHORT, ADD C11 (.022) ACROSS R70
04-29-80 W7 G USE 4001 AS INVERTER 10-19-82 W F ADD R100 & RIOI IN SERIES WITH UZ2-12,13 & U22-1,2
050580 Hit B HOVE PORTION TO K13 & HI4: REDRAN 1 03-10-83 HOALHIT) F CHANGE ALL NOMENCLATURE FROM HSA TO HI7
0-09-80 W H USE SPARE INVERTER 03-10-83 H3® ] UPDATE NOTES
04-02-80  H! [ CHANGE PIN NO’S PER GE LAYOUT \ 03-25-83 W13 H CHANGE R69.70,71.77.81.83
06—02-80 HIO 1] CHANGE PIN NO‘S PER GE LAYOUT 10-12-83  Hi13 i CHAMGE CONNECTIONS ON (40 AMD 142 TO CORRESPOND NITH EE’S
06-10-80  HI3 A ADD FILTER CAPS, CLEAN (P DRAUING 1-22-83 13 T ADD MISSING PIN 2 OF U8y COWECTED TO (0GIC GND
01-01-80  HIS B ADD CReO. CRA1. R28, RZ9 7-258% His G ADD CRYL AND Jumeem. T1
U Wi ¢ RwGERREMEP VITBUMS  H CHAGE UL TO HAZS10
07-29-80 H4 [3 CORRECTION OF U7 AND V13
06-01-80  Hi4 b CHANGE R1 FROM 8.2 10 5.8 ENGINEER J.MAURER / B.PELERO JR. DRAFTSMAN J.6
08-04-80 H7 CHANGE 142 TO FROA 4024
08-06-80 H7 .“ CHANGE DI, 8..“.0 D4 COMMECTORS OF U42 FRON +10 T0 GND SPACE PHYSICS RESEARCH LABORATORY | HYBRID DRAWING INDEX
08-12-80 H1 E CHANGE BIREC. TD (R23: CHANGE CR22 & CR24 TO IN7S3A COLLEGE OF ENGINEERING
06-12-00 W2 8 CHANGE CR21 FROM IN961D TO IN7SBA UNIVERSITY OF MICHIGAN GNuS
ANN ARBOR, MICHIGAN B-E5552 DATE
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